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DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Hrvatska energetska tranzicija zarobljena u prošlosti 
ili na pragu blistave budućnosti? 

Izv.prof.dr.sc. Goran Krajačić dipl.ing.
FSB - https://www.fsb.unizg.hr/
član HATZ - https://www.hatz.hr
Tajnik SDEWES - https://www.sdewes.org
Dopredsjednik ESEIA - https://eseia.eu/
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PROSTORNI PLAN UREĐENJA OPĆINE LASTOVO

Dubrovnik, lipanj 2020. 

09:31

Članak 99.

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

C

H

H

H

H

09:31

roatian

Energy 

Transition

ERA

EP

OPS

ROTE



29.5.2024.

3

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Nekada smo radili drugačije? Krka Šibenik IEEE Milestone

09:31

Hidroelektrana Krka (kasnije nazvana Jaruga I) na 
slapovima rijeke Krke uvrštena je u popis povijesno važnih 
inženjerskih iskoraka u svijetu (IEEE Milestone program)

https://www.ieee.hr/ieeesection/sekcija/milestone

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

“Prljavi igraju prljavo”

https://www.ieee.hr/ieeesection/sekcija/milestone
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“Prljavi igraju prljavije - Australija”

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

09:31
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OIE u 2022. 

hidroelektrane (1255 GW),

solarne elektrane (1062 GW)

vjetroelektrane (899 GW)

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Proizvodnja energije iz OIE u svijetu

10
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Kapacitet za proizvodnju PV 
Global solar module manufacturing 

and solar PV capacity additions in 

the STEPS, 2010-2030

Wood Mackenzie: “How will China’s 

expansion affect global solar 

module supply chains?

09:31

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Klimatski neutralna Europa 2050.?

12

A Clean Planet for All, 
European Commission, 28 
November 2018, COM(2018) 
773 final.
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Greenhouse Gas Emissions from the Electricity and District 
Heating Sector, million tons CO2e - Denmark

09:31

Climate status and projection 2024;
https://www.kefm.dk/klima/klimastatus-og-fremskrivning/klimastatus-og-fremskrivning-2024

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Energetska tranzicija u Republici Hrvatskoj?

Godina
Udio OIE u 
BFPE Pozicija u EU

Udio OIE u 
BFPE Pozicija u EU

Udio OIE u 
BFPE

Pozicija 
u EU

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.
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EU politika →projekcije RH

Instalirani 
kapacitet 
2030. [GW]

Broj stanovnika 
[mil.] kW/stanovniku

Broj 
stanovnika 
[mil.]

Instalirani 
kapacitet 
2030. [GW]

Proizvodnja 
električne 
energije 
[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

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Proizvodnja električne energije u EU u 2022. [ktoe]

Izvor; EUROSTAT
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Svibanj 2023.
vjetar i solar po 
prvi puta jači u 
EU od fosilnih 

izvora

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING
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California’s „duck curve”

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

09:31



29.5.2024.

11

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

09:31 https://www.transportenvironment.org/articles/european-made-batteries-could-be-60-less-carbon-intensive-than-chinese-analysis

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Prepreke

• Mreža – brzina širenja

• Elektrifikacija transporta

• Elektrifikacija grijanja

• Zeleni vodik, zeleni amonijak, zeleni metanol za 

industriju i goriva za interkontinentalni transport
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Rješenje: 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 električne, toplinske i plinske mreže

kako bi se identificirale sinergije između njih te

kako bi se postiglo optimalno rješenje za svaki

pojedinačni sektor, kao i za cjelokupni energetski

sustav.

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Toplinarstvo?

Source: EuH , EIHP 2023
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~ 1100 MW solar thermal ~ 1600000 m2

5,792,202 ppl → 0.276 m2 per capita

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Elektrifikacija transporta

26
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Hrvatski pametni otoci?  

▪ Pag

▪ Vis

▪ Krk

▪ Mljet

▪ Unije

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Plutajuće solarne elektrane

otok Cres
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29

Integracija elektroenergetskog
sustava i vodovoda, otok Unije This project has received funding from the European Union’s

Horizon 2020 research and innovation programme 

under grant agreement No 824433

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

30

6.87 kW/ 61.84 

kWh

18.46 kW/ 83.1 kWh

Povećana integracija OIE na otoku
Unije povezivanjem vode i energije This project has received funding from the European Union’s

Horizon 2020 research and innovation programme 

under grant agreement No 824433
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Ericsson Nikola Tesla Razvoj platforme

za pametne otoke primjenom 5G i IoT

Smart Island Platform - Public Dashboard
This project has received funding from the European Union’s

Horizon 2020 research and innovation programme 

under grant agreement No 824433

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Ericsson Nikola Tesla metode za 

prebrojavanje ljudi za pametne otoke

primjenom 5G i IoT
Island’s population estimation through anonymized

data from mobile telecom network
• Information on the island's 

population over time, obtained 

through anonymized data from 

mobile telecom networks 

• Emphasized seasonality

• Vital input for successful 

resource demand prediction

This project has received funding from the European Union’s

Horizon 2020 research and innovation programme 

under grant agreement No 824433
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Ericsson Nikola Tesla metode za 

prebrojavanje ljudi za pametne otoke

primjenom 5G i IoT
Machine Learning algorithms in energy resources management -

Datasets

• 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

Island, 

• Resident Data: information on the 

island's population over time, obtained 

through anonymized data from mobile 

telecom networks

This project has received funding from the European Union’s

Horizon 2020 research and innovation programme 

under grant agreement No 824433

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Water consumption prediction (island

Unije)

Electric energy consumption of the desalination unitHousehold’s electric energy consumption prediction

Electric energy consumption prediction (island Unije)

Ericsson Nikola Tesla metode za prebrojavanje

ljudi za pametne otoke primjenom 5G i IoT
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DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Shematski prikaz punjenja

brodova
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DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING
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▪ 18 partners from 8 EU countries

▪ Budget: 7 M€ Grant: 6 M€

▪ January 2023 - June 2026

▪ Duration: 42 months

Energetske zajednice

Građanska energija

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

K ciljevi

• Uspostaviti mrežu afričkih stručnjaka

• Povezati se s drugim aktivnostima 

suradnje AU-EU

• Demonstrirati inovativni EMERGE 

Toolbox temeljen na 

međusektorskoj analizi i planiranju 

energetskog sustava 
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Sveučilište u Zagrebu

Dislocirani preddiplomski sveučilišni

Studij energetske učinkovitosti i

obnovljivih izvora u Šibeniku

180 ECTS bodova (3 godine)

Redovni preddiplomski sveučilišni studij

Studij organiziraju i nastavu izvode:

FER - Fakultet elektrotehnike i računarstva

FSB - Fakultet strojarstva i brodogradnje

Sveučilišni prvostupnik inženjer/ka 
energetskih tehnologija

DEPARTMENT OF ENERGY, POWER AND ENVIRONMENTAL ENGINEERING

Blistava budućnost Hrvatske
• Bogata obnovljivim izvorima energije

• Renesansa brodogradnje, deseci GW pučinskog 

vjetra

• Može vrlo brzo postati 100% obnovljiva zemlja

• Razvoj pametnog energetskog sustava 

• Može biti značajan izvoznik energije, električne 

energije, vodika, amonijaka i metonola

• Zašto bismo bili uvoznik, kad možemo biti izvoznik?

• Europa nema više fosilnih goriva, ali ima obnovljivih 

– na novoj energetici može izgraditi novu ekonomiju


