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Hrvatska energetska tranzicija zarobljena u proslosti
ili na pragu blistave buducnosti?
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PROSTORNI PLAN UREDENJA OPCINE LASTOVO
Dubrovnik, lipanj 2020.

Plinoopskrba. Opcina Lastovo nema plinsku mrezu. Ofekuje se da ¢e realizacijom plinovoda Bosiljevo - Split
Opcina Lastovo spojiti na Driavnu plinoopskrbnu mrezu.

Na podrucju Opéine Lastovo nema izgradene plinske mreie (mreini plin), kao ni centralnih toplifikacijskih
sustava (CTS) s pripadaju¢om cijevhom mrezom.

Clanak 99.

(6) Razvod plinoopskrbne mreze na podrucju Otoka Lastovo planira se kao srednjetlatna mreZa max. tlaka 4
bara.

(7) Do izgradnje plinoopskrbne mreze na zemni plin dozvoljava se izgradnja plinskih stanica i mreza sa
mije$anim plinom.

(8) Planirani kapaciteti redukcijskih stanica moraju osigurati pokrivanje ukupnih potreba domacinstava
(grijanje, topla voda, kuhanje) kao i opskrbu plinom gradevina svih djelatnosti.

(9) Neposrednom provedbom ovoga Plana dozvoljena je izgradnja mjerno redukcijskih stanica (plinskih stanica
na mijesani plin) i plinoopskrbne mreze.
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Nekada smo radili drugacije? Krka Sibenik IEEE Milestone

Hidroelektrana Krka (kasnije nazvana Jaruga I) na
slapovima rijeke Krke uvrstena je u popis povijesno vaznih
inzenjerskih iskoraka u svijetu (IEEE Milestone program)

|
I pogonu sve do |
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“Prljavi igraju prljavo”

Less than half of the oil and gas industry’s unprecedented cash flow from the energy crisis is
going back into traditional supply and only a small fraction to clean technologies

Distribution of cash spending by the oil and gas industry, 2008-2022
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Source: IEA analysis based on data from S&P Capital 1Q.
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“Prljavi igraju prljavije - Australija”

From denying change to attacking solutions

YouTube climate denial videos are shifting away from outright denial, and to attacking solutions
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OIE u 2022.

hidroelektrane (1255 GW),
solarne elektrane (1062 GW)

Renewable Energy as a Share of Total Worldwide Electricity Capacity
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Proizvodnja energije iz OIE u svijetu
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Kapacitet za proizvodnju PV

Global solar module manufacturing Wood Mackenzie: “How will China’s
and solar PV capacity additions in expansion affect global solar
the STEPS, 2010-2030 module supply chains?

Module production capacity! by region, 2021-2026
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Klimatski neutralna Europa 2050.?
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Greenhouse Gas Emissions from the Electricity and District
Heating Sector, million tons CO2e - Denmark
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Climate status and projection 2024;
https:/iwww.kefm.dk/klima/klimastatus-og-fremskrivning/klimastatus-og-fremskrivning-2024
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Energetska tranzicija u Republici Hrvatskoj?
;2 1=
(] —
Udio OIE u Udio OIE u Udio OIE u Pozicija
Godina BFPE Pozicija u EU BFPE Pozicijau EU  BFPE uEU
2022. 27.92% 9. 42% 4. 33.75% 7.
2013. 28.04% 5. 27.17% 6. 32.66% 7.
2004. 23.40% 4. 14.83% 11. 22.55% 5.
lzvor: EIHP [/ Source: EIMP
RES-E 79E% | 41 | 4471%  AS04%  4642%  483d% | 4B)4%  4978% | 5382%  534T%  5552%
RES-T 0465% 2,43% 237% 2,02% 080%  O78% 220% 5,37% 5,93% 715% 242%
RES-HAC 36,55% | 3TIR | 3622% AL ITAA%  3663% | 3IEA5R I&T9R | 36ER 3803 3721%
RES 2666% | 29&% | 2776%  2E92%  2B15%  2720% | 28.09%  28.68% | 330%  IAFH 29.44%
*preliminarni podaci [ preliminary data
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EU politika - projekcije RH

Proizvodnja

Instalirani Broj Instalirani  elektri¢ne

kapacitet Broj stanovnika stanovnika kapacitet energije

2030. [GW]  [mil.] kW/stanovniku [mil.] 2030. [GW] [TWh]
solar 600 448.4 1.338 3.8 5.08 5
vjetar 500 448.4 1.115 3.8 4.24 10
hidro 6.5
biomasa,bioplin 1
geotermalna 0.1 0.7
Ukupno OIE 23.2
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Proizvodnja elektricne energije u EU u 2022. [ktoe]
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Wind and solar produce more of EU electricity
than fossil fuels for the first time

Share of electricity generation (%)

50 Svibanj 2023.
vjetar i solar po

A
40\[ g JV U\/W \’N prvi puta jadi u

EU od fosilnih
rossl lzvora

30
20
10

0« T T T T T T ' T ]
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

600 GW Solarnih elektrana (EU
Solar Energy Strategy 2030.)

Power demand and wind energy generation in the EU-27 and the UK in 2022 (GW)
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Monthly wind and solar

California
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California’s ,duck curve”

System Operator (Jan 2015-Jul

2023)
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Curtailment, by cause, California Independent System Operator (2018—Sept 2023)
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CAISO battery dispatch and SP15 real-time prices
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The climate benefits of onshoring the battery supply chain to Europe
% CO2 saving compared to a fully imported supply chain

@ Raw materials ®» CAM production Battery cells production Other components
processes processes
Kg CO2e/kWh
120 e ______________
100 37%
80 62%

S
I‘ |
II N

0

Made in Europe with Made in Europe Made by China-
predominantly renewable with EU grid controlled supply chain
energy
Note: Emissions from precursor production are included in cathode active materials (CAM) production
emissions. For other components, which are beyond the current stu ndustry emissions
were considered. Source: T&E ﬂhJ\VSb Eunji Yoo et al. (Argonne Nationa Lﬂbomom Minviro = T&E

https://www.transportenvironment.org/articles/european-made-batteries-could-be-60-less-carbon-intensive-than-chinese-analysis
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Prepreke

* Mreza - brzina Sirenja
» Elektrifikacija transporta
» Elektrifikacija grijanja

Zeleni vodik, zeleni amonijak, zeleni metanol za
industriju i goriva za interkontinentalni transport
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RjeSenje: Izgradnja pametnog energetskog
sustava

Definicija pametnih energetskih sustava iz

Strategije pametne specijalizacije usvojene

za period do 2029. _ _
= Pametna energija podrazumijeva razvoj pametnih

energetskih sustava koji_kombinira i koordinira
pametne elektricne, toplinske i plinske mreze
kako bi se identificirale sinergije izmedu njih te
kako bi se postiglo optimalno rieSenje za svaki
pojedinacni sektor, kao i za cjelokupni energetski

sustav.
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Toplinarstvo?

de :
o ® -0
°® @
[} Sisak 4.008 nip nfp 133,404 30,00 EX)
HEP - Toplinarstva dao  Osijek 1870 e nfp 193927 ErAt] ep8
Zagreb™ ns0z8 6029675 nfp 1504649 30417 PP, LUEL
| Brod piin doo. Slauanski Brod 3m 390 15,834 26382 548 e
Poslovni park Virowiticado.o.  Virovitica as4 21988 6323 1033 a8 3
| Energa d.om. Rijeks 9541 514075 100813 51158 1546 B, LU, LUEL
Vartop do.. Varaidin 900 43502 2543 anst 157 e
@ crs Komunalac d.o.o. Pofega arr 19.839 - 1939 0,41 e
e Zrs GTG Vinkaveido.o. Vinkovei 1676 65431 2748 7585 160 BRLU
Tehnostan do.o Vukowar 3655 186,963 17851 17984 50 FRLUEL PR
| Grodskatoplans dos. Karlovae a7 308220 104963 48294 2100 3
Top-terme d.o.o. Topuske 202 65592 13441 3840 150 GEO
SKG das. Ogulin 90 e 2897 1486 058 LUEL

160.359 8.314.487 267413 1998.447 448

Source: EuH , EIHP 2023
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~ 1100 MW solar thermal ~ 1600000 m?
5,792,202 ppl > 0.276 m? percapita Solar District Heating in Denmark

New plants &

June 2019
PlanEneg)

Instatad collector aperture wea (] {thck bans]

W09 200 M1 00 213 e 01 006 007 018 MG 2o
n

- Srertre)

]

In Austria, more that 2.400 heat networks are existing (among them a
large number of small biomass networks). DH market share is about
24%. District cooling has only a minor role limited to some cities.
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Elektrifikaciia transporta

Resewable and Sastainsble Knergy Reviews 82 (2018) 1K23- 1538

Contents lists available at ScienceDirect

R blatand.s ble Energy R
EI \; VIER journal homepage: www.elsevier.com/locate/rser
The future of t portation in inable energy sy : Opportunities @c

and barriers in a clean energy transition
D.F. Dominkovié*", L Badekovié”, A.S. Pedersen”, G. Krajadié®

2 Department of Energy Conversiom and vr-wr Ykﬁwlhlmwvﬂlllmmr( (DTV), Froderikshorgoej 399, Raskilde, Denmark
* Department of Plansing, Asibo org, Denmark

s chasrts et Croatia

ARTICLE INFO ABSTRACT

Keguords: i ing in the reccnt i

Rencwable transpost the total final energy demsand in the European Unioa (EU) over the last decade. A transition of this sector

Fhectric vohickes. towards sustainable oo i facing many challenges in terms of suitable technokogy and encrgy resources.

mmm Especally challenging h-mhmnmnmdinlnvy--v)l long-range vehickes and uirplanes. A detailed
e

completely renewable transport sector, four main alternatives to the current fossil fuel systems were assessed
and their potential tified, Le. biofuels, hydrogen, sy (eectrofucks) sty. Results
showed that electric modes of transport have the largest benefits and should be the main aim of the transport

transition. 1t was caleulated that 72.3% of the transport eacrgy demand oa the U level could be directly
electrified by my existing today. For it of the transport sector a significant demand
for energy resources exists, Le. 3069 TWh of additional biomass was neoded i the case of biofuels utilization
scenario while 2775 TWh of clectricity and 925 TWh of heat were needed in the exse of renewable clectrofucks
produced using solid oxide electrulysis scenario.
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Hrvatski pametni otoci?
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FPV anly - tilt 40° - Optimal case - Summer week

WEFPVtopumps  WEGrid to pumps  —Electricity consumption - pumps Electricity price

I i

Electricity price [EUR/KWh]

New Energy Solutions Optimised for Islands

EUROPEAN ISLANDS FACILITY
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Integracija elektroenergetskog
sustava i vodovoda, otok Unije ...
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Poveéana integracija OIE na otoku msu.;e‘,;

PV plant generation Hourly water demand

e Dic
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Electricity price [EVRMWE]

18.46 kW/ 83.1 kWh

Optimal dispateh for dynamic tarifT scenario
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Ericsson Nikola Tesla Razvoj platforme <
za pametne otoke primjenom 5G i loT

Xnsula &

Smart Island Platform - Public Dashboard e
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Ericsson Nikola Tesla metode za 3
prebrojavanije ljudi za pametne otoke imnsuiacy
primjenom 5G i loT

Island’s population estimation through anonymized
data from mobile telecom network

+ Information on the island's
population over time, obtained
through anonymized data from

225 | mobile telecom networks

—— Number of users/peaple

Number of people in the Unije village

+ Emphasized seasonality

+ Vital input for successful
resource demand prediction
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Ericsson Nikola Tesla metode za -
prebrojavanje ljudi za pametne otoke s

[ A

.. . ¥nsulae s

primjenom 5G i loT syiase
Machine Learning algorithms in energy resources management - s st o o e n

Datasets under grant agreement No 824433

» Energy Consumption Data: historical
records of electric energy usage on Unije
Island,

+ Weather Data: crucial for its influence on
energy consumption,

+ Water Consumption Data: historical
records of water consumption on Unije

(“g’)) N comm——

)| Vet | - Island,
/ = NN s « Resident Data; information on the
D e island's population over time, obtained

through anonymized data from mobile
telecom networks

Ericsson Nikola Tesla metode za prebrojavanje -
jludi za pametne otoke primjenom 5G i loT

ater consum ption prediction (island Electric energy consumption prediction (island Unije)
TR Random forest model - predicted vs. real water consumption Gradient Boosting - predicted vs real energy
unije) — Real energy production
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Jer znamo, Zelimo i mozemo

AUTONOMNI ELEKTRO-BRODOVI & iCat
ZA PAMENTE OTOKE | GRADOVE

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Shematski prikaz punjenja

brodova
Naplata
‘o Upravljacki } punjenja
Tamm sustav punjenja | E :
: I:'r e

=
(4> &5

i :

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING
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& |Cat

PROVEDBA
PROJEKTA

Isporuka prvog broda u 2 godine
DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Rijeka

& |Cat

PROVEDBA
PROJEKTA

Dinamika gradnje pravi isporuku brodova

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

29.5.2024.

FLOTA BRODOVA

Brsecine — Lopud — Sudurad 1x100 pax

Orebié — Korcula
Resnik —Split

Split — Kastela — Trogir
Jelsa —Bol

Stari Grad — Resnik
Split — Sutivan

2x100 pax
2x100 pax
1x100 pax
1x100 pax
1x300 pax
1x200 pax

Makarska — Sumartin — Jelsa 1x200 pax
Sibenske brodske linija 4x100 pax

Murter — Kornati

2x200 pax

‘ 1x300 pax

@ 4x200 pax

® 11x100 pax

INFRASTRUKTURA - PUNIONICE

Gruz

Korcula

Jelsa
Makarska

Sutivan

Luka Split
Resnik
Sibenik
Zirje

Vodice

Sudurad
Orebi¢

Stari Grad

Sumartin

Poljud
Trogir

Zlarin
Brodarica

Murter

19 punionica
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UNIVERSITY
OF ZAGREB

FACULTY OF
MECHANICAL
ENGINEERING
AND NAVAL
ARCHITECTURE

DEPARTMEN"
OF ENERGY
POWER AN
ENVIRONI/
ENGINEE’

29.5.2024.

3

Energetske zajednice
Gradanska energija

& |coMMUNITAS

= 18 partners from 8 EU countries
= Budget: 7 M€ Grant: 6 M€
= January 2023 - June 2026

= Duration: 42 months

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

UNINOVA
ims |

C AMBIENTE

o

edp

oelec

TNO ™
GRUNNEGER

UNIVERSITY FACULTY OF DEPAF :
Phase Il N\
OF ZAGREB E‘Eg r‘N"‘é "é 'RC; S g Sg \52 / Promotion of the overail esults beyond the project \
AND NAVAL ENVIR m -~ ~ phasel =
ARCHITECTURE ENGIN Exploitation and Dissemination of results
m f P 1
i Raising Interest among stakeholders
L. v cvp . v . Target Audiences: o
« Uspostaviti mrezu africkih stru¢njaka * Public authorities B s ermercocn
. . . . & En?rgy companies Target Audiences: g &
« Povezati se s drugim aktivnostima * Usilies + Public authoriies y
R * Technology developers | © 712 0TS, Target Audiences:
suradnje AU-EU * Scentific community | | Ee8Y +"Public authorities
. .. . * ECplatiorms * Technology developers * International forum m
» Demonstrirati inovativni EMERGE < Polly makars « Scientificcommunity | * Utiities
X NGOs « EC platforms * Technology developers Yo
Toolbox temeljen na . Rha * Policy makers ARy '@] =
* NGOs "
- o L /
medusektorskoj analizi i planiranju . /
N Synergies with |
energetskog sustava OB e o)
LEAP-RE
Toaols to evaluate Tools to model - ~, - ~
and conmect and evaluate / * Renewable 1\ / Rescarch and N
nergy assets festbitty B ooy E acadezia
erpansion Policy makers
( the Dy Flebity S, ey
Tla ‘ Impact of different | options % experts (e.g. *
policies. \J_L TSOs, ministry)
JMERGE Tootbos || Eviuatng saco- h oy o, i
sad gracr
and environmental Residential - publ?:
limitations impacts g ssidamtial
() sector in [ T
m storage N cilies / N ['7 J—_—
mmm - Funded by the European Union under Grant number 101118278 Views and opinions expressadare however

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

those of the author(s) only o not necessarily
int

ctthose of the European Union. Neither the European
nion nor t &
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: STUDIJ ENERGETSKE
\ UCINKOVITOSTI |
‘. OBNOVLJIVIH IZVORA

SVEUCILISTE U ZAGREBU - SIBENIK

SveuciliSte u Zagrebu
Dislocirani preddiplomski sveuciliSni
Studij energetske ucinkovitosti i
obnoviljivih izvora u Sibeniku

180 ECTS bodova (3 godine)
Redovni preddiplomski sveucilisni studij

Studij organiziraju i nastavu izvode:
FER - Fakultet elektrotehnike i racu narstva

FSB - Fakultet strojarstva i brodogradnje

1 Sveucilisni prvostupnik inzenjer/ka
r— energetskih tehnologija

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Blistava budu¢nost Hrvatske

- Bogata obnovljivim izvorima energije

- Renesansa brodogradnje, deseci GW pucinskog
vjetra

- Moze vrlo brzo postati 100% obnovljiva zemlja

- Razvoj pametnog energetskog sustava

- Moze biti znac¢ajan izvoznik energije, elektricne
energije, vodika, amonijaka i metonola

- Zasto bismo bili uvoznik, kad mozemo biti izvoznik?

- Europa nema vise fosilnih goriva, ali ima obnoviljivih
— na novoj energetici moze izgraditi novu ekonomlju

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING ‘
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