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Pogled u proslost!
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TJEDNIK OD RIWES!

Mema nododisfjvih ni tabu toma

Coviek s vizijom Hrvatske 2030, koju polrecu samo vietar, sunce i voda

s i2 .
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Jurscs Galsil/ Plesell

Catvrtak 12 Travanj 2012

Model koji je vec primijenjen u Danskoj, pokazuje da naftno doba nece nestati tek kad nestane nafte

Energy

Volume 73, 14 August 2014, Pages 875-889

A roadmap for repowering California for all
purposes with wind, water, and sunlight
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Mozemo li bez fosilnih goriva i nuklearne energije?

Comtents lists svailable at SclenceDirect
Applied Energy

Jjournal homepage: www.elsevier.com/locate/apenergy

Zero carbon energy system of South East Europe in 2050 @ —

D.F. Dominkovic **, 1. Bacekovic", B. Cosic*, G. Krajadic®, T. Pukdec ©, N, Dui¢®, N. Markovska *
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o 1007 repewable energy system of the South East Europe has been achieved.

« Sector integration makes the zero carbon system cheaper compared o the base year
« Numerous renewable technologies needed to achieve zero aarbon in the year 2050,

« Energy efficiency is a crucial part ina transition to the zero carbon energy system.

« No technology has a larger share than 30%; increased security of ensrgy supply.

ARTICLE INFO ABSTRACT

Artide hisory: South East Europe is the region ina part of Europe with approximately 65.5 million inhabitants making

Received 23 November 2015 i up 8.9% of Europe’s total population. The muntries concemed have distinet geographical features various

:‘“’“’:T‘m;::m Februay 2018 dimates and significant differences in gross domestic product per capita, so the integration of their

Av:rhle anline 19 March 2016 energy systems is considered to bea challenging task Large differendes between energy mixes still Lar-
gely dominated by fessil-fuel consumption, make this task even more demanding

This paper presents the transition steps 10 a 100 renewable ensrgy system which nead to be caried

mm T out until the year 2050 in order to achieve zerocarbon energy wociety. Novelty of this paper compared o
% eneny sysem other papers withsimilar research goals is the assumed sustainable use of biomass in the 100% renewable
Zera cartion energy system of the region considered. Itisimportant to emphasize here that only the sustainable wse of
South East Europe biomass can be considered catbon-neutral. The resulting Momss comsumption of the maodel was
Sustinsble blomass 725.94P] for the entire region, whichis in line with the domass potential of the region. Modelling the
Energy eficency zero-carbon energy system was carried out using the smart energy system concept, together with its

main integration pillars, e power-to-heat and power-to-gas tachnologies. The resulting power genera-
tion mix shows that a wide variety of energy sources nead to be utilized and no single energy source has
maore than a 3% share, which also increases the security of supply. Wind turbines and photoveltaics are
the main technologies with shares of 289% and 225% fallowed by lydio power, concentrated wolar
power, biomass (mainly used in cogener stion units) and geothermal energy sources. To keep the biomass
consumption within the sustainability limits, there is a nead for some type of syntheric fuel in the trans-
portation sector. Nevertheless, achieving 100 renewable energy system ako promises to be financially
beneficial as the total calculsted annual socioeconomic cost of the region is approximately 20 hillion
euwros lower in the year 2050 than in the base year. Finally, energy efficiency measires will play an impor-

Wind: 50 GW
CSP: 11 GW S et o i e M A S B s i e
DammEd hydro from 18 8 to 23 5 GW © 2016 Elsevier Lid. All rights reserved|

PV: 65 GW

Joule
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Sunlight All-Sector Energy Roadmaps for 139
Countries of the World
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Vjetroelektrane 2021.

Gledano statisticki u 2021.
godini je u vjetroelektranama

proizvedeno elektricne energije:

Danska 2749 kWh/stanovniku,
Irska 2019 kWh/stanovniku,
Njemacka 1381kWh/stanovniku
Portugal 1295 kWh /stanovniku,
Austrija 719 kWh/stanovniku.
Hrvatska 514 kWh/stanovniku,
Madarska 70 kWh / stanovniku
Slovenija 5 kWh / stanovniku

Wind turbines

€& Landgeist.com
& @©@Land_geist
¢® ©@Landgeist
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Uvoz energije je izdaja nacionalnih interesal

Import dependency by primary energy source 2010 and 2020 for Germany. ENERGY |

Data: BGR 2022. m
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Stratesko planiranje zagrijavanja tople vode u
Danskoj, solarne toplane sa sezonskim spremnicima

1O o linske ene rg je 2020. clj 4065253 pp x 0,225 m?/ppl
* 1100 MW solarnih toplinskih kolektora - o1aeELmE (630 MW)
2020.U HR, 201 MW / 287286 m?
* 1600000 m2 2021. 0.074 m?/stanovniku
¢ 5,792,202 stanovnika = 0.276 m? po stanovniku

New plants & Solar District Heating in Denmark

expansions In operation X
June 2019 = ST Sum of collector area and the number of operating and upcoming plants
3 iy g
PlanEnargi) o oy Tiwosmeg
fSvents T 1,600,000 160
_iSiaring Swtira |38 4T34 o
Ll | ;|'.\(‘|.- i
Mideges = DI ~
4 g o Lo 1137 2 1,400,000 140
A‘l'tl'n" ‘lli\
43 vy e )2 _—
19 Ourp ) ? 1,200,000 0 i
182 saditen sy
T3 by b I :‘ c
39 Lgwdsd L]
13 {::-uu 3384 ‘ 1,000,000 100 i
O T R 1) g
800,000 50 =
3 5
=
600,000 G0 g
z
00,000 4D
00,000 20
¢ 0
01
ear SerEnmgl)



Solarna toplana u Dronninglundu, instaliranog
toplinskog kapaciteta 26 MW
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Solarna toplana u Dronninglundu,
investicijski trosak

- VelicCina a JediniCni trosak

62000 m3 38,7 EUR/m3  2.400.000
2.400.000
37573 m? 162,4 EUR/m?2  6.100.000
1.340.000

Kotlovnica i dizalica
topline 920.000

Troskovi financiranja

(kamata), najam
zemljista 800.000

opreme 13.960.000
nti 673.000

EUDP subvencije -2.953.000
11.680.000




Solarna toplana u Dronninglundu, ustede za
potrosace

2014.-2015. Smanjenje
2013.-2014. 1. godina sa solarnim troskova za
kolektorima prosjecnu kucu

Cijena energije 75,83 € 66,77 € 171,84 €
[€/MWh]
Fiksni troskovi [€/m?] 2,81 € 2,55 € 33,80 €
Porez (energetska 6,71 € 0,00 € 6,71 €
ucinkovitost)
Usteda (PDV): 53,09 €
Ukupna usteda: 265,44 €

Povrsina prosjecne kuce u Danskoj iznosi 130 m?, a potrosnja energije 18,1 MWh godisnje.



Promjena u proizvodnji energije u
Dronninglundu

Prije svibnja 2014.

® Plin = Biljno ulje

Nakon svibnja 2014.

® Plin = Biljno ulje Solarna toplinska energija

40% l




Elektrifikacija transporta

Renewable and Sustainable Energy Reviews 82 (2018) 1823-1838

X 106 distance travelled vs. time
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Contents lists available at ScienceDirect

Renewable and Sustainable Energy Reviews

journal homepage: www.elsevier.com/locate/rser

-

The future of transportation in sustainable energy systems: Opportunities @Cm_“m,k
and barriers in a clean energy transition

distance (km)

D.F. Dominkovi¢**, I. Bacekovié”, A.S. Pedersen®, G. Krajacic¢®

4 ‘ ‘ l l -
| | l | ] | ‘
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" Department of Planning, Aalborg University, Aalborg, Denmark 2 !
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ARTICLE INFO ABSTRACT lb Yy o e
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Keywords: Energy demand of a transport sector has constantly been increasing in the recent years, consuming one third of
Renewable transport the total final energy demand in the European Union (EU) over the last decade. A transition of this secor tlme (h)
Electric vehicles towards sustainable one is facing many challenges in terms of suitable technology and energy resources.
giocf\tle;:l;.\dmgfﬂ Especially challenging transition is envisaged for 'ln_-a\y-\n‘c.-ighl. long-range vehicles and airplanes. A detailed
ectry s

literature review was carried out in order to detect the current state of the research on clean transport sector, as
wellas to point out the gaps in the research. In order to aaleulate the resources needed for the transition towards
completely renewable transport sector, four main alternatives to the current fossil fuel systems were assessed
and their potential was quantified, Le. biofuels, hydrogen, synthetic fuels (electrofuels) and electricity. Results
showed that electric modes of transport have the largest benefits and should be the main aim of the transport
transition. It was calculated that 72.3% of the transport energy demand on the EU level could be directly
electrified by the technology existing today. For the remaining part of the transport sector a significant demand
for energy resources exists, ie. 3069 TWh of additional biomass was needed in the case of biofuels utilization
scenario while 2775 TWh of electricity and 925 TWh of heat were needed in the case of renewable electrofuels
produced using solid oxide electrolysis scenario.

Synthetic fuels

"‘.\;ﬁ Contents lists availahle at Scencelirect
1}

Energy

SEAY R Jjournal homnpngo: www. elsevier.com/lacate'anorgy o=

S Agent based modelling and energy planning — Utilization of MATSim
¢ It is technically possible today to shift 72.3% of the fossil fuel for transport energy demand modelling

demandin the transportation sector to the electricity. Following this T. Novosel **, L. Perkovi¢ *, M. Ban *, H, Keko ", T. Puksec *, G. Krajacic *, N, Dui¢ *

transition, increased efficiency of the electrically driven transporta- : e ik i A b b

tion means will reduce the final ENETEY demand in transpnrtaticrn :.-::mmdp\x""h:'uz'.’y::‘.:' 1.‘:.:::1‘\“"“"!“”m“n:.““ e sk it ks s angn Levmar
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Proizvodnja i razvoj elektricnih vozila?

Novi hrvatski elektricni auto
krece u serijsku proizvodnju

PiSe Auto start magazin/24sata, Cetvrtak, 9.3.2017. u16:13

Foto: Davor Puklavec/PIXSELL

Pionir u nasoj pa i svjetskoj industriji elektricnih automobila kani svijetu,
osam godina nakon prvog modela, predstaviti DOK-ING YD, gradski
automobil buducnosti koji se rada na zagrebackom Zitnjaku

Rimac Grupa prikupila 3,78 milijardi
kuna od investitora, ove godine planira
zaposliti 700 ljudi

- U nas je ulozio sada i najvedi tehnoloski investitor u svijetu - SoftBank te Goldman Sachs,
jedan od opcenito najvecih investitora. Rijec je ukupno o vise sredstava negoli smo prethodno
prikuplll, dakle, doista golema stvar za nas. Pri tome {e Porsche vec ¢etiri puta ulozio u nasu
tvrtku, Sto govori o povijerenju i produbljenju suradnje - rekao je Mate Rimac

Fotex Girgn Jebavic PTXSILL POGLEDAITEGALININ V)




Proizvodnja i razvoj elektricnih brodova

Projektna inicijativa: Autonomni elektro-brodovi za
pametne otoke i gradove

https://www.icat.hr/hr/

Jadrolinija pokrenula postupak javne nabave tri
broda na elektric¢ni pogon koji ce zamijeniti poznate
“oldtimere”

(*.:—.'.‘.

https://morski.hr/2022/05/18/jadrolinija-pokrenula-postupak-

javnhe-nabave-tri-broda-na-elektricni-pogon-koji-ce-zamijeniti-

poznate-oldtimere/



https://www.icat.hr/hr/
https://morski.hr/2022/05/18/jadrolinija-pokrenula-postupak-javne-nabave-tri-broda-na-elektricni-pogon-koji-ce-zamijeniti-poznate-oldtimere/

Elektrifkacija transporta autobusi i zeljeznica,
dronovi?

Helsinki to test the role of

electric drones in emergency
SNIMIO: VEDRAN KARUZA care services in 2023



lzgradnja Giga-tvornica za PV?

NEWS | April 4, 2022

Enel Green Power to build 3GW
solar panel factory in Italy

The company plans to bring 400MW of the facility's capacity online by next
September.

ARER

Italian renewable energy firm Enel Green Power (EGP) has signed a grant

agreement with the European Commission to build a solar panel gigafactory in

Italv.

The grant will be offered under the European Union's (EU) first Innovation Fund to

build an industrial-scale bifacial photoveltaic (PV) module production facility.

Named the Italian PV Giga Factory (TANGO), the facility will be built at EGP’s 3Sun

solar panel factory in Catania, Sicily.

The EU’s grant will increase EGP’s total solar module manufacturing capacity from

200MW to 3GW,

https://www.power-technology.com/news/enel-green-power/



INSULAE Big data platforma

1stands
Distributed Systems
)
ala =tfl ===
ata aNE
ity
Filos, APls,
Pub/Sul) Services

—_

Z Insuloe

INOTION SENON

g (3 @@:g

{

SPACCE CHTRC TN

=3

Big Data Platform
Secure Data Lvor
LTS e i =
ke Q
St -

‘ [ @
Lasw || ——— | o]
T

B |
¥ Raves

AN QUALTTY SERSOM

141 ns
o

SVART UG T

fnau)

-’

.

S Smart

Balancing market —5 mins before operat

Op Lion

Local activation — Central optimization

DSO : ___JAsgregator]
(SydEnergi) A {ONE)
~,[ ™0 J g;.‘:.‘.i : \
TS0 | _ismai  {NordPool) DERs
{Energinet) \Novasol)
How does It work?

S Smeart

Data measurement and

nformation gathering

http://insulae-h2020.eu/

17



http://insulae-h2020.eu/

Solar Together
Essex

Together

Dear Resident
) tribu
K kina it easier f Ol
= wreh
ars of combined experience
y, driven to create a :) namic new r:;lewablz— energy busir Solar Toqethcr Essex - buymg .olJr panel and banew storeg-. nmdz« easy
omer- fo cused, green en c o = \ & SOLAr 5YS nting )
[ = it helps you tf | alfels g you o ey
ving a rescue operation on a former car showroom, including renewable heating, solar P'a
nt lightin =nty o ) ergy Shop was bor -«pxa
} 1d and receive supp € ng your Do you already have solar panels installed? You can also re t it rage
same time ¢ 3 narets ta ma e the fits of your s Far more t
safiet ( 0 Q < ~
! How does it work?
points,
1. Registration: you can register befo £ 31 ' hgatcr a
at by taking responsibility for our environment, we are taking responsibility WWW.L55EX.gOV uh410|1'(o{;(~ll\cr sS4y le detalls abot f, su
for future, . tiar
2. Auction: 5 lier ill be held % March i r suppliers wili bid fo
.
Star Service the work The more p that reg e better the deat st r pach fousehotd
A Apr be contar th a per 3
B This +c Our costs and specificatior

4. Youdocide" £ { s therr yours as to whether § l cep !
15tion to ¢¢ o will have until 21 0 -
Get In Touch nemaiof
5. Installation f Yo ace he ning ) "~.' ty if .Ll G “1 156t an
storage made easy
vilefrey oy
Math Sen Region ap—,
——— e — 1A - Lasmn Covrry Dnee
Wesled tradury mien e.g
.““LQOV.UW sola her North Sea Reglon
01473 555 655 essex@solartogether.couk s it Pt WL SIIFEAR LOSOM 18

D800 048 2639 (Mon-Fri, Bam-5pm)

SofarTogether@Greensc




)

@dewes mgy
Tehno-ekonomska analiza odabranog rjesenja

Odabrano:
e Potpuna energetska obnova

* Primjena visoko temperaturne dizalice topline zrak-voda
e Koristenje fotonaponskog sustava (4 kW)

Ukupna investicija: Godisnje ustede i zarada: Godisnji trosak elektricne energije:
 221.110.500,00 HRK  10.960.747,76 HRK e 3.299.769,93 HRK

o-funded by the Horizon 2020 programme 19
& European Union




@dewes

Predlozeni model financiranja

1) Udio bespovratnih sredstava u baznom iznosu od 50%
2) Udio vlastite investicije kuc¢anstava u iznosu od 5%

3) EUCF-1 Kooperativni fond u iznosu od 45% (ESCO-like)

20




Vrsna optereéenja / TYDP HOPS
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Proizvodnja elektricne energije u Hrvatskoj
Slika 3.1. Prikaz minimuma i maksimuma opterecenja u 2019. godini te desetogodisnjeg prosje¢nog udjela maksimuma .
opterecenja pojedinog prijenosnog podrucja u maksimumu opterecenju EES-a 2 2/ 05/ 2021 ENTSO-E provi der.
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Dirk Schindler, Sophia Schmidt-Rohr, Christopher Jung,
On the spatiotemporal complementarity of the European onshore wind resource,
Energy Conversion and Management, Volume 237, 2021, 114098, ISSN 0196-8904,

https://doi.org/10.1016/j.enconman.2021.114098.
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HOPS? HVDC vodovi prema Njemackoj — Italiji?
—

SLOVENIA

SMITROVICA

UGLEVIK

BOSNA | HERCEGOVINA

DV 400 kV = weire
DV 220 kV _ //
DV 220 kV (rekonsturany/ 40012201110 kV ;

HILS vodtt) 4001110 kV s
U IZGRADNJI Ry

NOVI IU REVITALIZIRAN!
OBJEKT

H
NOVI ILI REVITALIZIRANI
OBJEKT (fondovi EU, VE

L 16,5 EUR/MWh

Slika 4.10. Konfiguracija 400 kV i 220 kV mrezZe krajem 2031. godine

nos 000

HVDC Cables Along with Highway
Infrastructures: the "Piedmont-Savoy"
[taly-France Intertie

R. Benawo A Chiaeelli S. Dambone Sessa R. DeZan
Depaniment of Industnal Department of Industrial Department of Industnal
Engincering Engincening Engincenng
Univensity of Padova University of Padova University of Padova Tema Rete Itala
Padova, ltaly Padova, laly Padova, ltaly Rome, ltaly
roberto benatod@umipd it amtomochiarelbi@wmpd it sebastian damboo esessaaumpd is necardo, dezan (@ serma o
M. Rebolien M. Pazienza
Terma Rete ltolin Terna Rete halia
Romse, Italy Rome, laly
massimo rebohim@terna maliupazsenz i Lema s

R. Benato, A. Chiarelli, S. D. Sessa, R. D. Zan, M. Rebolini and M. Pazienza, "HVDC Cables Along with
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NE, NI DA NI NE?

* Nuklearna energija broj reaktora i instaliranog kapaciteta stagnira ili opada.

e Obnovljivi izvori su preuzeli vodecu ulogu i novoinstalirani kapacitet
nuklearnih elektrana je irelevantan za trzista.

* Klimatske promjene i energetska kriza zahtijevaju jeftina i brza rjeSenja, a
nuklearna energija je skupa i spora.

* Postojeca postrojenja se priblizavaju kraju zivotnog vijeka. Produljenje ne
znaci nuzno pouzdanost.

* Produljenje rada nece osigurati dovoljno trzista te je pitanje prezivljavanja
sektora.

* Nuklearna energija povlaci pitanje demokratizacije energetskog sektora.



Prilika za odrziv energetski sustav

e EU suradnja
 Solarizacija
* Gigatvornice za solarne toplane (domaca industrija staklo, aluminij, gradevina itd.)

* Gigatvornice za PV
e Sustavna solarizacija, a ne najbrzi prst

* Elektrifikacija
* Elektricna vozila (domaca industrija, giga tvornice?)
 Elektricni brodovi (domaca industrija, giga tvornice?)
 HVDC vodovi (domaca industrija?, giga tvornice?)
e Sustavna elektrifikacija , a ne najbrzi prst
 Digitalizacija
* Prilika za domadi IT sektor
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