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t 1 kba ,

Kam kr 8l 2 ener ge ;
j ak pomUHh

spol el nost a
elektromobilita ?

u Spol upeletmmobiity a obnovitelnlch zdrojU
u Elektromobilita j ako nosnl prvek udrhitelnost.

uPotenci 81/ veSejn®ho osvotlen2 pro budov§gn?

uZel en8 dohoda vs.odn8ezSej N® dn



M O { Ebektromotor

OV ac ?

Spal




Rozd?ly mezil spal ovarc?2n
elektromotorem

u Chl azea&al? mi i ntenzivn2 vs. vzduchov® popS.
u Spot Seba wzdudhw:iysok8 vs. hs8§8dns§

u Spaliny: vysok® emiNOgvsCO nul ov® emi se na strano
u Spolehlivost: r el ati vno dobr8 po des2tk8ch |l et vIivy

u Recyklovatelnost: Segi t el n8, mnoho typU znelistonlc
jednoduchs8, I'ist® materi 8ly



Baterie vs. N8drh a8 PF

Baterie po dobu hivota neztr8c?2 svou hmotu, elektSina h
auta nemon?

PHM prot ®k § r y&lhOlOo sntl2/ laksmi. SK0lahdl ch 100 tis._ km vyhaduje
61(?(tis. kg hmoty v palivu. Hmotnost automobilu v pal i vu z micaa20 kahdl ch

tis. km!

Produkce CO , kolem 100g/km = 2 t po 20 tis. km!

Trakl n2 akoubrsud h8tjoer i po skonlen2 hivotnosti vdgechny che

j ako na pol 8t ku
Akumul 8t orem prot ®k 8 poudeel eek terkitcorkilc kp8r ceunde rwgs.e napot 2

Akumul 8§t orpouzgue¥e8§ zi bil n2 chemickou reakci
Opot Seben2 akumul §toru = degradace mechanick® struktury
prom2ch8vs8n2 hmot a chemickIlch | 8t ek

Recyklace = separace jednotlivlich kompo
elektrod a elektrolytu




Global CO, emissions from transport

This is based on global transport emissions in 2018, which totalled 8 billion tonnes CO..
Transport accounts for 24% of CO, emissions from energy.

/4.5% of transport emissions
come from road vehicles

Road (passenger) Road (freight) | Aviation|shipping

' , . ; . (81% passenger;
(includes cars, motorcycles, buses, and taxis) (includes trucks and lorries) 19% fromfreight) | 10.6%

45.1% 29.4% 11.6%

Of passenger emissions: Ral | |

60% from international; 10/
40% from domestic flights o

Other

(mainly transport of oil, gas, water, steam and

other materials via pipelines)

- - - 2.2%
OurWorldinData.org - Research and data to make progress against the world'’s largest problems. £ /0

Data Source: Our World in Data based on International Energy Agency (IEA) and the International Council on Clean Transportation (ICCT). Licensed under CC-BY by the author Hannah Ri

tchie.



Energy inlensily of transporl per passenger-kilometer, 2018

Energy intensity is measured as kilowatt-hours of energy needed per passenger kilometer. This is based on data from
the US.

Truck (with trailer) 3.75 kWh
3.03 kWh
Transit motor bus
International flight 0.57 kWh
Motorcycle 0.45 kWh
Domestic flight 0.41 kWh
Amtrak 0.31 kWh

0.15 kWh

Data source: United States Department of Transportation, Bureau of Transportation Statistics (BTS)
OurWorldInData.org/transport | CC BY

10



Primary energy consumption from fossil fuels, nuclear and renewables,
World

The breakdown of primary energy is shown based on the ‘substitution’ method which takes account of inefficiencies in energy
production from fossil fuels.

100%

Nuclear

Renewables

Fossil fuels

0%

1965 1980 1990 2000 2010 2021|

Source: Our World in Data based on BP Statistical Review of World Energy (2022) OurWorldinData.org/energy « CC BY
Note: Renewables includes hydropower, solar, wind, geothermal, wave and tidal and bioenergy. It does not include traditional biofuels.




e Direct chargin Hydrogen Power to liquid
green’ battery electnc vehicle fuel cell vehicle conventional vehicle

electricity productaon
_e. g solar, wind, hydro

Electrolysus

CO: air-capture
FT-synthesis

synthetic fuel
fromCO, +H,

Transport, storage
= and distribution

— Well to tank —

Fuel production
efficiency

- Chargin

equipment(EVSE
Batterzrc harge
iciency

H2 to electricity
conversion

Inversion DC/A
Engine efficiency

Overall efficiency Mario HIRZ,
TUGratz

- Tank to wheel




ICE vs. BEV 13

Internal combustion engine vs. electric motor u ET'i nnost
ICE | spal ovac?2 motor

Efficiency [%)
Engine trailing torque

Engine torque 50 ¢ elektromOtor >95%

B EV\

—_ N N
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Engine power P: [kW]
3

Engine torque M: [Nm]
S
o

&
& o

1000 2000 3000 4000 5000 6000
Engine speed n: [rpm]
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Generator

e ——— Mario HIRZ, TUGratz
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Akumul aln? energil e 14

u Spal n® -takpmplmul ovan8 energi e
u Benz3,6MJdm 3 (9,05 kWh/dm 3, 13,1 kWh/kg )
u Nafta: 37,6 MJ/ dm 3 (10,4 kwh/dm 3, 12,4 kWh/kg )
u Vod?2 kMRay 8,8 MJ/ dm 3(2,4 kWh/dm 3, 39,4 kWh/kg )

u Vod2k pSi zapol t en 259MMhom N6skwWh/dmn3§ 1gorkWiekg)
uVod2k pSi at mos 0063MIEd® @,036 kvehkdm 2, 39,4 kwh/kg )
u Hnod® 1143 MJ/ dm 3(3-3,6 kWh/dm 3, 4-5 kWh/kg )

o L1 § nlé@n 18650: 2,3 MJ/ dm 2 (0,64 kWh/dm 2, 0,24 kWh/kg )

u 100 kWh battery pack Tesla625kg/0,4 m=:0,9 MJ/ dm 3 (0,25 kWh/dm 3,
0,16 kWh/kg )



Akumul al n?2 ener gl e 15

I 1dzYdzf F 6y N KY20Q0l MJ/dm3 kWh/kg Pomo mak Po mo max
Benz?2n 32,6 13,1 87 33,2
Nafta 37,6 12,4 31,5
Vod2 k 70MPa 8,8 39,4 100,0
Vod2k v n8drhi 5,9 1,9 4,8

Vod2k 0, 1MPa
Metan 0,1MPa
HNnNod® uhl 2 ma X .

Li-On 18650
Tesla 100kWh battery




Energi e LR a svot 16

u Spot Seba el 60RITWH ny L R:

u Viroba el eBLt4SWmy L R:

u VIiroba el ek26$DTWh svot :

u Obnovitel n® zdr o] eTWhd8&8% 208)dr a) : 7931

u Jadern® el ektr®%r2800TVhv ot : 10, 3

u Sol 8§rn2 el SRTWHRR20RBRO12000DVh> za 20 | et zmona o 3 S&§dy!
u Rekordn?2 n8rUstTWhv odo&kee2@2ZD ( 9abs.e MSrhUs2t6TWha 1300
u Cel kovg8 spot Seb al62189%TWQ(2089) s v Ot :

u LR el ekt Si na ®MWRrbky (885 Wérlale):

u Vegker 8§ spot Se b a9 kWhaentphyeatele ERKWt r vall pS2kon!
u K w%ndeahi |l o na planet @,9%miamd | ¢ d P k em
u Listopad 2023 dpSekr ol ena hranice 8 mld. | i d2 .

u PSepolteno na o®R§MuEhrekl=23kWtcraval I pS2kon!



Electricity generation Our World

in Data

o Add country

25,000 Twh
20,000 TWh 2021
® World 22,466.29 TWh
15,000 TWh
10,000 TWh

5,000 TWh

0 TwWh

1985 1990 1995 2000 2005 2010 2015 2021

Source: Cur World in Data based on BF Statistical Review of World Energy (2022); Our World in Data based on Ember's Global Electriciby
Review (2022); Cur World in Data based on Ember's European Electricity Review {2022)
CurworldinData.orgfenergy = CCBY

Pp 1985 C_) 2021

CHART MAP TAELE SOURCES & DOWNLOAD -




Renewable energy generation, World

— Changecountry O Relative

Cther renewables

7,000 Twh
Solar

6,000 Twh
2021

5,000 TWh B Other renewables 743 terawatt-hours
B Solar 1,033 terawatt-hours
4,000 TWh B wind 1,862 terawatt-hours
B Hydropower 4,274 terawatt-hours
3,000 Twh Total 7,931 terawatt-hours

2,000 TWh Hydropower

1,000 TWh

0 Twh
1965 1980 1990 2000 2010 2021

Source: BP Statistical Review of Global Energy CurWorldIinData.orghenewable-energy = CC BY
Mote: 'Cither reneywables' refers to renewable sources including geothermal, biomass, waste, wave and tidal, Traditional
biomass is notincluded.

Nuclear power generation
2,500 TWh

2,000 TWh

1,500 TWh

1,000 Twh

Modern renewable energy generation by source, World

« Change country

Hydropower

4,000 Twh

2,000 Twh

Solar
Otherrenewables, including
bioenergy

,_,...-4-“"'.
0 TWh - IS S oeeeeustttiol -
1965 1980 1990 2000 2010 2021

Source: Cur World in Data based on BP Statistical Review of World Energy & Ember
CurwaorldinData.orgfirenewable-ener gy = CCBY
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VE . 10137 GJ / DEN

21 DNI 2GW

FFFFF

110 184 634 LITRU
BENZINU

‘ 1 027 778 MWH

CELKOVY POCET ODBERNYCH MIST,

POCET VYMENIKOVYCH STANIC
EN

E-T = 1:2.25



Potenci 8/ veSejn® 0&vVaQ

u polet sv2tidel VO v LR: asi 1,4 milionU
u pol et hodin provozu: asi 4000 rolno
u pS2kon jednoho bodu: cca 100 W (v Brno 81

uroln2 spotSeba: 560GWHhGEO0 56M0 hloWh n= viGMdby
jednoho bloku JETE = 23 dn?2!

u TeslamodelS by ujela na tuto elektSinu 2,8 mildi@i
vzdS8l| ezneosZte md na Sllunce a zpot

u 1 000 000 EV by mohlo m2sto svZ2cen?2 v noci
soulasn®m poltu 10 000 EV m8&me jen ze sv?2c
km na vozidlo, popS. 28 tis. km pro 100 ti
pouze veSejn® osvotlen?, coh je pravdopodo
nol n2ho sv2cen?2)



?

/71 995 000 KM TMS

1658 KM / SVITIDLO

4,5 KM / NOC



VI v o] el ektr omobi I,4 t

Kumulativni vyvoj po¢tu registraci osobnich elektrickych vozidel a dobijecich bod@ v CR
(*stav k 30.9.2021)
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World Nuclear Industry Status Report |zo21

Selected Historical Mean Costs by Technology
LCOE values in US$/MWh *
350
s Nuclear: 123 = 163
300 e Coal 111 > 112

Gas - Combined Cycle: 83 - 59
Wind: 135 = 41

Solar PV-Crystalline: 359 = 37

{] N ) R R R . R . S —

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
30 40 50 6.0 70 80 9.0 100 110 120 130 140
Lazard LCOE Versions

* Reflects total decrease in mean LCOE since Lazard's LOOE VERSION 3.0 in 2009

N 1242
Source: Lazard Estimates, 2020
Notes

LCOE=Levelized Cost of Energy

*This graph reflects the average of unsubsidized high and low LCOE range for a given version of LCOE study. It primarily relates to the North American
renewable energy landscape but reflects broader/global cost declines.




Energeticka bilance dopravy v CR SIEMENS

Spalovaci motory: nizka uéinnost tepelného (Carnotova) cykiu — na

mechanickou praci se preméni jen cca 1/3 energie paliva, zbylé 2/3 energie energeticka bilance dopravy CR 2018
paliva se méni ve ztratové teplo. (TWh/rok)

" 3“ u’_ﬁ Engrgia pracuig, .ﬂrih"!{ﬁM’ﬂti:l’l matord .H’Mi'i'li'llﬂpﬂ'l'
B serodynamitky odpor rtraty bradénim

* 100 % energie paliva je nutno zaplatit, mtrity v pohonu m vediefdi spotieba
= 100 % paliva se proméni v CO, a méni klima,

* 100 % produkuje Skodlivé latky (NO,, PM, PAH, ...) a posSkozuje lidské zdravi.
spotieba energie v dopravé ...........ccc......79 TWh/rok

spotieba energie paliv v dopravé ............77 TWh/rok

energie pro pohon vozidel z paliv .......... 25 TWh/rok

ztratové teplo v doprave z paliv 52 TWhirok

— tepelny cyklus (tepelné stroje) pouzivat jen tam, kde lze vyuzit ztratové teplo,
— tepelny cyklus (tepelné stroje) nepouzivat v dopravnich prostredcich Ztrétové teplo spalovacich motori

V dopravnich prostredcich nelze vyuzit ztratové teplo spalovacich motorua. dopravnich prostredku &ini v €R 52TWh/rok.

Spalovaci motor neumi rekuperovat brzdnou energii = nevyuziva potencial To je vice nez dvojnasobek tepeiné energie

10 az 30 % uspor trakéni energie. dodavané teplarnami v celé CR svym
2 30 % uspo g odbérateliim (25 TWhirok).

Slrana 15 6. 5. 2021 Jifi Pohil




Energetick8 dat a 25

Ztr8tov® teplTWhmotor U: 52
Spot Seba tepla v dom8§dWwhmost ¢

~

PSi pouhit?2 palkogenerag rbyse mo t (
dalo vyrobitcca 45 TWhteplaa 22 TWh

el ektoBBpegzd 11 tis. km pro
Tesla model S!

Zarok2021dos 8§hl a celok Sed a

pohonnlch hmot 8,058 mld. | L
tj.vo 6 % v2ce, neh Vv roce

tvoS2 motorovs§ nafta 75 %

opr ot | automobil ov ®mu( b e ﬂ)Z Oelektrma @nakupovaneteplo Ozemmplyn )

& tuhd uhelna paliva o kapalna paliva
obnovitelné zdroje energie

t 2 RNI2 ( paa®y S MBA YW Oy 2% 20807 droj: L SE


https://www.cappo.cz/cisla-a-fakta/spotreba-pohonnych-hmot-v-cr
https://www.kurzy.cz/energie/
https://www.kurzy.cz/finance/2019/

V | z vkagenerace 26

Pohonn® hmoty 6628 tis. TWhun obsahuj?2 energi.

KJ tTedochywicro 30 produkuje cca 20 kWh el ekt Siny
palivu 0%l i nnost cel kem 91 %

Pouhit2m jen tdochto jednotek ™MhebgkoSmVhn® 5§
tepla

Vgechny KJ TEDOM maj? cel kovou %l innost voOot g?

https://www.tedom.com/wp -content/uploads/2022/08/Prehled -kogeneracnich -
jednotek -TEDOM-08-2022.pdf

IR spot Sebuje eézZzR rldl md d= em&Whgi e cca 95

Koncept virtu8lshmoudleaRt d&rsiAy ek ah stovek KJ
jednotky



Vo

Potenci 8l wvyuhit?2 sl §

u I1m2v podm2nk8ch LR ¥%hrna@Wsrdkunel n2 z§Sen?
u Soulasng dosahiteln8 % innost konverze ener gi

u Se zapolten?2m ztr 8t | zelSkwhelmelstiickh®pol 21t at
energie z 1 m? plochy

u Tato ener gi780kmtj &Iz2d yn BEV s 20 kw/IplddkE e b o u

u Pro pot SebuOtis.&m/eaakdiue t Se b a 18,6 mkpwchy t

u Parkovac?2 st §8§BX25mE=126m%mo r

u Brno-mo s tplocha: 230 km?

u PSi vyuhit?2 2% GWhee | ze2kstkra tc k@ ae n7er0y i e
206 tis. o0sdpatudmanodli | Pr o A7t knvbzido.c a 16

=



Vo

Potenci 8l wvyuhit?2 s®]| §

u Pl oc h a78,B . km?
u Penetrace FVE 1%: 788 km?
u Energeti ckif15akWh/kok z 1 m

u Energeti ckl 1i8dWherd eik§1S:i ny! 2x v2ce neh je s
spot Seba.

u Vodn? pl o2%a LR:

u PSi vyuhit2 TL | ze sn2hit en2rlgreg§ti ck® pot S
oproti soulasn®mu stavu.



Koncept Vehicle To Everything 29
(V2X)

u V2G zal alo pUvodno jako koncept V2V jak ho
spol el ncPeopulsdnCha zal 8t ku 90. |l et. Jej 2 dvoun

Tzerose vyznal oval obousmornlm nab?2j en?m.

u Goldstein, Harry (2022 -08-01). "What V2G Tells Us About EVs and the
Grid". IEEE Spectrum. Retrieved 2022-08-16.



https://spectrum.ieee.org/what-v2g-tells-us-about-evs-and-the-grid-2657785771

Historie

Study - EV's

4% 3 new

source of
power for

Utilities

1997

V2G: Learnings from 5 years of Development

V2G Timeline

20V2G
projects
EU demonstrator
Project CME

EU projectSEEVA- § i warigates smart

consisting of
8 Feasibilities
4 Collaborative
RED
8

Demonstrators

City starts, city energy
demaonstrating -.—amgr'r;ﬂt
V2G as partof a § o ctoms inchuding

smart city V26

gl

Cenex installs

sunch first first domestic
commercial V2G . y
ommercial V2G V26 unit in UK

(project EFES)

2017

o =

Release of the
first Nissar
LEAF and stant
of
commercially
available EV's

2010 2611

Tohoku
Earthquake
&
Fukushima

Nuclear

https://www.v2g

30

-evse.com/blog/



V2G 31

u Aplikace
u Vyrovng8§vsgn2 ¢gpil kov®ho zat?2hen?
uZ8l ohovg8§n?2 nap8jen?

u  Typy
uV1G neboli | edndSnardCharging V2 G
uJednosmornl tok energie (V1G) s jedn2zm zdrojem a
uV1G s agregovanlmi zdroji
uV1IG s rUznimi c2li % astnzkd0
u Obousmornl tok energie (V2G)

u Vehicle ToHome (V2H), Vehicle Toload (V2L), Vehicle To Vehicle
(V2V), Vehicle To Building (V2B)



Reference

u

https://www.energyst
oragejournal.com/ja
panese -consortium -
triples-ev -phev -
deployment -in-v2g-
to -experiment/

JAPANESE CONSORTIUM .
TRIPLES EV/PHEV
DEPLOYMENT IN V2G TO
EXPERIMENT

V2G Unit

Electric vehicle

High Voltage

A @

June 13, 201%: The second stage of a project to test vehicle-to-grid technology on Japan’'s grid began on
June 3 after the country’'s Ministry of Economy, Trade and Industry, approved plans by a consortium of



V2G(L) aktu8l no 33

u The Nissan LEAF is getting its firstever V2G charger for selling energy
back to the grid

u https://electrek.co/2022/09/07/the -nissan-leaf -getting -first-ever -v2q -
charger/

u Nissan e-NV200

u Nissan LEAF

u Mitsubishi Outlander PHEV

u  Mitsubishi Eclipse Cross PHEV

u Renault ZOE ??

u Od roku 2022 budou vgechny el ektromobi

vyuh2vaj?2 modul §r n2 aroalart glectickdrivepohon M

toolkit ), podporovat V2G, jak uved| v rozhovoru pro Handelsblatt .


https://electrek.co/2022/09/07/the-nissan-leaf-getting-first-ever-v2g-charger/

Hyundai lonigq 5 34

u https://www.hyundai.co.nz/v2|

Technol ogie V2L byla poprv®
platformou E -GMP pro elektromobily Hyundai. E -GMP
nyn2 podporuje obousmoéornl p
vozidla, kterl | ze s pomoc?
adapt ®ru Hyundai V2L nyn?2 p
zdroj energie pro naps8gjen?

zaS2zen?2 |/ vybaven?2 nebo s p o

Syst®m V2L mUhe dod8vat st S2d
Hz) ah do maxi m§8§l n2 spotSeby
Vozidlo je vybaveno pojistkou
zabrafuje pSet2hen?2 syst®mu V2
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Skoda Enyagq smart technologie

Zasuvka 230V a 2 USB-C porty vzadu

Dobra zpravat Uz Zadné hadky kavdli USB portdm a zasuvkam. Envaq iVijich ma
spoustu. 2 USB-C ponrty a 230V zasuvka celaji na cestujici na zadnich sedadlech.

Zdroj: https://www.skoda -
auto.cz/modely/enyag/enyaq -iv/enyaq -iv-
smart-technologie?detailLayerSlide=2
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Ford F-150 Lighting

u https://www.ford.com/trucks/f150/f150 -lightning/features/intelligent

FORD INTELLIGENT BACKUP POWER

Return to F-150 Lightning © Return to Charging Basics ©

nin

by
-

o P
- =3

POWER AT THE READY

36

-backup -power/



CYBERTRUCK 37

u https://electrek.co/2023/11/30/tesla -releases -powershare -
bidirectional -charging -on-cybertruck -only-so-far/

ssssssssss

\\\\\\\\\\\\\\
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Tesl|l a pot Qybeitiudk an§ h e
kombinovanl trvall
prostSednictv2m pot
Pr o sr o:508&ightning A8 v 2
z8suvek, ale stejnl
odbor 9,6 kW s moder
paketem Pro Power Onboard (a 2,4 kW
bez noj ).

e
C
n




Zpr8vy z m®di 2 38

El ektr omobi | posl ouhily v Nomecku poprv® | :

ozovatel pBeeipo9pV@®®soysthavy
y k vyrovng8§vsgn2 vIikyvU mezi vIi
ust avo. El ektromobily se tak z
taly aktivn?2 a stabilizuj?2c?2 s

y

u NomeckIl prov
el ektromobi |
pSenosov® so
prost Sedku s

u https://www.technickytydenik.cz/rubriky/energetika -
teplo/elektromobily -poslouzily -v-nemecku -poprve -jako -sitova -

baterie 57718 .html

PSiblvg elektromobil U, kter® um2 pomoci s2ti

u https://emovio.cz/2021/08/28/pribyva -elektromobilu -ktere -umi-
pomoci -siti/


https://www.technickytydenik.cz/rubriky/energetika-teplo/elektromobily-poslouzily-v-nemecku-poprve-jako-sitova-baterie_57718.html

Pi1 | ot NEEEEURERGEERE Kt N| 290 Z ¢

u https://www.wedrivesolar.nl/bidirectioneelecosysteem.htmi WE DRIVE STXLAR

Jeho Vel il ewlem-Alexanker § |
dnes v Utrechtu ot ev S
udrhiteln® energie a
' s WeoDrieelSolar wet

C I S Renaul te
el ektricks8 vo
2 stani ce, kte
I vyb?2jen?2 vozidel 2ZC

3
by
a
v
<
3
"
3

7 <« RobBargSeditel Wemalielen St
y "Utrechtu, |l oni na F-ru el ek
»—’pSedstavMa projekt propoju
~ komunitn?2 baterie a nakhjied
t Gri(G) m8 v prvn25vob8zdelf |l b
5 Ambic2 je vytvoSit prvn?
"ekosyst®m" na svoOoto.



EI'l nnost 40

u DBaterie
u cca90%
u Elektronika
u 52-62%, 70%?
u Cel kovsg8 %W innost okolo 60% ??? U BEV
u Sr ov MPVIRvs.Battery storage

Monthly round-trip efficiency, by storage technology (Jan 2018-Dec 2019)

percent
100%
,«_’ ‘_\ battery
20% storage
pumped
60% storage
40% - = A
aSAaNG6YyN LINROSyldza f yN

20% G6AYY2aGA o0l GSNR206é OF

. LINjS 6 SNLY O ONOK @2 RY NC

D
Jan-1&  Apr-18 Jul-18 Oct-18  Jan-1%  Apr-19 Jul-19 Oct-19 cla Zd roj . E | A




Jakl potenci 8l V2G 4nah

u BEV s kapacitou 10 -100 kWh dle typu

u VI kon pro d@Ckdo-1acCcokW, re8lno des2tky kW na C
KW na NA

u Dynami ka odbomsdvycls8du z bohn®ho vyuhit2 tr ak
vevozidle dp |l nl volakcaelenace dpl n8&8 r ek wWhe ha © @ 2
Vozidlo Teslamodel S90D 6v I kon 350 kW akcelerace, 50 kW
rekuperace. Zmona toku energie 400 kW 'V S§8di

uZ hlediska s2to a z8toh2 je toto nokolikan§8s:
z8t O0he v dom8cnosti maj2 pS2kon do 10 kW, re:
(3, 5kW). El ektromobi | docdbdaBbAze 44t &W nab?2jer

u PSi zah8jen2 nab2jen2 se nepSipojuje plnl vI|
Uh v tomto konceptu je BEVovakBn2z®bygli epjn&di n
h8rovka dostaihup®s 8bku j menovit®ho proudu, mot
opot nokoli kan8sobek jmenovit®ho proudu. Dok ¢
pPSi sepnut?2 votg2? odbor neh v ust8&8len®m st av



Potenci §I I R i,

u Uvahujme 1 milion BEV s kapacitou prUmoérno
u Pro V2G poskytneme 10% t®t o kapacity (akum
u 100 000 x 50 kwh =5 000 000 kWh =5 GWh

v PVE Dlouh® St G&mo cca 3, 5

u PSi rozg2Sen? vozov®ho parku na soulasnl s
vozidel by mohlo j2@Who kapacitu pSes 30

u VI konovo | ze ol ekd80&tW/ lOApa®irtouzapojenz 10 %

vozidel do V2G a penetraci 1 milion BEV bu
vl kon 100-106G@-%X0®B®0 MW. PSi pln® penetraci |
by mohlo blt k dispozici ah 6 GW vIikonu. P
di sponuje vikonem pouze cca 600 MW.



43
u Soug zab2r 8 cel%zwtoghoctad 8 mi | . km

u 58mil.km2j sou nenarugen® pS2rodn?2 ekosyst®my,
u 40milL.km?2o0st atn?2 neobydl|l en8 ¥zem2,
u 5mi.km?2zastavong8 pl ocha,

u 45mil.km2zemodol sk§ pUda.

u https://www.enviwiki.cz/wiki/Povrch_Zem%C4%9B



Dal g2 odkazy 44

u VEHICLETO-GRID (V2G): EVERYTHING YOU NEED TO KNOW
u https://www.virta.global/vehicle -to -grid -v2q

u Parkovac?2 syst®my: https:// www. youtube. com/ we


https://www.virta.global/vehicle-to-grid-v2g
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Potenci 81 agrotechmi ky

uV soulasn® dobdo obdol 8vang p%éa8’/midhplUdy: 18, 7
na 8 ml d. |[|?%osbBu &o r2n383 8p U a

u https://www.agroportal24h.cz/clanky/kolik -hektaru -celosvetove -zabira -
zemedelska -puda -kupodivu -vic -nez-se-ocekavalo

u Na 1 ha or by j-400 fscktaSeadng®e 358 0460 kWh

u https://cs.khanacademy.org/science/cosmology -and -astronomy/life -earth -
universe/humanity -on-earth -tutorial/v/energy -inputs -for-tilling-a-hectare -of-land
u Cel osvotovoTwheaer 5@ na jednu orbu2= PSepolteno r

cca 40Wh energie (35 -46Wh)
u Zisk ze slunel n2 energie je 150 009 Wh rolndo u t

u Na 1 kr&8t obdol §n2 pUdy tedy stal2 1/3750 energi
prost SedfnotcawéImt @a cte&ll Q.h

u Kam uskladnit zbytek? Jak | e]j racoironnG | no vyuﬁZt:
pUdal okovali 1@dw Iplo¢ eprco SEVIE, z2sk8me el ekt Sinu 2
TWh! Soul asn8 celosvotovs8 produkce T&hhekt Si ny je ¢


https://www.agroportal24h.cz/clanky/kolik-hektaru-celosvetove-zabira-zemedelska-puda-kupodivu-vic-nez-se-ocekavalo

Udr hi t edemaksitura a 47




Udr hi t edemmaksltura a 48
nerRgayBacki nfeEPB@&@her geti ck8 n8vdzaa njoask dzldorwhoe si
technologle vyrob2 energi. na sebe sama.
U FVE j e t@Qrdhkgs <cca
https://enerqveducatlon.ca/encyclopedia/PaybaCk
Jsme schopn uzavsS2t cyklus viroby zdrojU a vyr§ghb
obnoviteln® energie?
Teoreticky a2rrookyp81| h2RIBERt n @lsathi§8 t echnb® og? eevyr ob?
energie neh spotSebovala na svb® ehnasdging jvérobu,
pohadov&8§no na prvovlirobu. PSi uvahovg&n2?2 recykl ace
se situace mUhe pouze z|l epgi t .
Jeden panel FV tedy ok8he vyrobi9FVempamgi iU. mi ni m§
Pokud bychom vzal.i |teraln2 proces, he budeme pol
budov8§n2 technologie a polovinu pro dal g2z %lely,
maxi m84Q¥d z2ad et , 20 dyw I nd. Pokud dne3,% CE ekyt1S§mzy c
cel osvo2Oo1o I(ze t2mto templeOth pakictaty | rteeldy nokdy
roc2040 Pokud budeme uvahovat, he zanikaj2c?2 techn
energii, |l ze olek8vat, he se doba jegto zkr&t2,
Li mitn2 je pouze virobn2 kapacita.


https://energyeducation.ca/encyclopedia/Payback

Udr hi t edemnmaksltura a 49

Kapacita bateri2: bohn8 hivotnost udS8§van§ virobci ba
20080% je 8000 tis. cyklU. Vyuhiteln8 kapacita je tedy
vyb2t asi 4800 kr8t. Lze tedy S2ci, he celkov§ energ
asi 4000 kr8t votg2, neh je jeden nab2jec?2 cyklus, n
Obecnodo ud8vanl ¥Wdaj spotSeby energie na produkci bat
bez tohby suro®&5 nRWH enach IBWh kapacity. Hi votnost bat
odpol2t8&8&n2m ztr8t a virobn2ch n8kladU (energetickIch
voln® dywthotéykly jsou jih energeticky oligton® (vIr
jednoho pl n®ho denn2ho cyklu m8me k d88BpkrzgCi 10 | et
v2ce energie pro akumulaci, neh byly energetick® vid
materi 81 U | ze opot pol2tat s viraznou YiSporou.

Transportation,

o Recycling, 3.59%
Supporting Cables, 1.63% ycling o 1.67%

https://iopscience.iop.org/article/10.1088/2515 . - \\“ PV modules
A (frameless), 39%

7620/ab5ele
https.//theicct.org/sites/default/files/publications/EV -
life-cycle -GHG_ICCT-Briefing_09022018_vF.pdf
https://www.sciencedirect.com/science/article/pii/B
9780128054239000028

Frames, 4.44%

Charge regulators,
0.83%

N

Inverter, 0.59%


https://iopscience.iop.org/article/10.1088/2515-7620/ab5e1e
https://theicct.org/sites/default/files/publications/EV-life-cycle-GHG_ICCT-Briefing_09022018_vF.pdf
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Vlasenice 2021

Nissan e-NV200

MO ni [ 1200W
Nap8jen2 viIlep
zaS2zen?
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Sol 8rn2 nab2jen?

u Pracovn?2 stroj e

u ZemoOdol stv2, potr aviagrofoto§oltaska b o0st al nost ,

u Be z f otsodihlknl2
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CARPORT DUKOVANY

Fotovoltaickd elekirdrna zastiesujici parkovisté (tzv. carport) ve vnéjsim aredlu Jaderné elekirdrny Dukovany
je nejvétsi takovou stavbou v CR.

Skupina CEZ pfipravuje pro obdobi 2021-2030 nové obnovitelné zdroje s hlavnim podilem fotovoltaickych
elekiraren o celkovém vykonu az 6 000 MW.

Oboustranné panely vyuzivaiji
odrazu svétla od zaparkovanych aut.
Diky tomu vyrobi tyto typy paneld

7 0 25 % Cisté elekifiny vi
9z0 e N ki 2 600 fotovoltaickych panelo,

v porovnadni s t8mi bézné uZivanymi. ka3dy & 320 Wp, zakryvd
“‘:“ 30222 E:V;Zho::rkovocid’\) stZ:ni.ryvc 8 7 7 8 2 3 kWh
. Diky slvému V)'/kc')nu’ 831 k\{Vp :
‘ "‘ vyrobi fotovoltaické elekirarna 4 ) 25 m I | ; km

cca 850 MWh elekffiny roéné.

(958, ese
.:.’ COCSXNCSSSX 200+ OA's
SP2e%e T e larrase. ngjezdem

Cernd barva sluneéni paprsky ‘

Cim svétlej3i metalizu auto ma,

pohlcuje, bila je naopak odrazi.
Pokud stoji pod panelem auto bilé
barvy, je vyuzit plny potencidl této

B -3] inovativni technologie.

N

Celkem 9 vefejnych dobijecich stanic pro elektromobily bude souéasti nového

parkovisté. Kazdé dokéze obslouzit zéroven dva elekiromobily. Dobijeci stanice jsou

napdjeny vyhradné z produkce bezemisniho jaderného zdroje, takze dobity elektromobil

se ani zprostfedkované nepodili na emisich sklenikovych plynd, a nezatézuje tak planetu. 150 tun vézi konstrukce carportu




Vozovl park soul asmdst

u Uhitkovl el ekta®@adodbi | EVUM
u https:// www. alfaprofi.cz/

V2L




Vozovl

U A I,\ k ® it

o ! - radlice
uhitkov® el ektrom /T8 - kartac

u  Homologace N1 nad 2500 kg - Sypac

40 rUznlch konf i

e www. elektromobily.cz

u https://www.alkeelektromobily.cz/




Vozovl park soul asmést

u N8kl adn?2 el ektromobi | SELVO S2. DCH

u https://www.selvoauto.cz/



https://www.selvoauto.cz/

