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https://publications.jrc.ec.europa.eu/repository/handle/JRC119436

10.2760/781058 (online)

• Hydrological rainfall-runoff model LISFLOOD

• Dispa-SET Medium-Term Hydrothermal

Coordination model

• Dispa-SET Unit Commitment and Dispatch

model

Water-power nexus of the Balkan 

Peninsula power system

http://dx.doi.org/10.2760/781058
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RES in the World
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Is a Vision, our hope?



The bigger vision, the bigger hope?

PV: 65 GW

Wind: 50 GW

CSP: 11 GW

Dammed hydro: from 18.8 to 23.5 GW
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No vision, no hope? 
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3.3 GW

5.3 GW

3.8 GW

2.5 GW

3.2 GW

https://www.statista.com/statistics/612412/insta

lled-solar-photovoltaics-capacity-eu/

https://www.statista.com/statistics/612412/installed-solar-photovoltaics-capacity-eu/


Wind power plants  2021

Statistically wind turbines 
generated in 2021:

Denmark 2749 kWh/capita,
Ireland 2019 kWh/capita, 
Germany 1381kWh/capita
Portugal 1295 kWh /capita, 
Austria 719 kWh/capita. 
Croatia 514 kWh/capita,
Hungary 70 kWh / capita
Slovenia 5 kWh / capita

2290 kWh/capita 

EU 2030. RePowerEU

Some  vision, some hope? 
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Wind power production Croatia, Portugal and Denmark
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Sessional distribution of wind power production

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.



RE-thinking 2050 - EU
• “Post Carbon Society" vision (Carvalho et al., 2009):

– Renewable energy sources

– Buildings as "Positive Power Plants“

– Energy Storage 

– Smart grids and electric and plug-in hybrid-electric vehicles

• "RE-thinking 2050" initiative (Zervos et al. 2010)
– A 100% Renewable Energy Vision for the European Union"

– Prof.  Maria da Graça Carvalho underlines: “Studies of this kind 
are of outmost importance for policy-makers. The study RE-
thinking 2050 gives an outlook of our society by 2050 if fully 
sustainable energy supply is adopted. The distributed nature of 
renewable forms of energy represents an opportunity to reshape 
our economic and social system towards a wealthier and more 
equitable model.”
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REPOWER-EU
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45% REPowerEU plan

40% (Revision RED II directive)

32% (Renewable Energy Directive

2018/2001/EU)

https://energy.ec.europa.eu/communication-repowereu-plan-com2022230_en
https://energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-rules/renewable-energy-directive_en
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RenewIslands/ADEG 
METHODOLOGY

1. Mapping the needs

2. Mapping the 
resources

3. Devising scenaria
with technologies 
that can use 
available resources 
to cover needs

4. Modelling the 
scenaria
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INSULAE project  http://insulae-h2020.eu/
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http://insulae-h2020.eu/
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Selected results on the Smart islands

1) M. Mimica, G. Krajačić, The Smart Islands method for defining energy planning scenarios
on islands, Energy, 237, 121653, 2021. DOI: 10.1016/j.energy.2021.121653

2) M. Mimica, L.G. De Urtasun, G. Krajačić, A robust risk assessment method for energy
planning scenarios on smart islands under the demand uncertainty, Energy, 240,
122769, 2022. DOI: 10.1016/j.energy.2021.122769

3) M. Mimica, D.F. Dominković, V. Kirinčić, G. Krajačić, Soft-linking of improved
spatiotemporal capacity expansion model with a power flow analysis for increased
integration of renewable energy sources into interconnected archipelago, Applied
Energy, 305, 117855, 2022. DOI: 10.1016/j.apenergy.2021.117855

4) M. Mimica, D.F. Dominković, T. Capuder, G. Krajačić, On the value and potential of
demand response in the Smart island archipelago, Renewable Energy, 176, 153-168,
2021. DOI: 10.1016/j.renene.2021.05.043

5) M. Mimica, Z. Sinovčić, A. Jokić, G. Krajačić, The role of the energy storage and the
demand response in the robust reserve and network-constrained joint electricity and
reserve market, Electric Power Systems Research, 204, 107716, 2022. DOI:
10.1016/j.epsr.2021.107716

6) M. Mimica, M. Perčić, N. Vladimir, G. Krajačić, Cross-sectoral integration for increased
penetration of renewable energy sources in the energy system – unlocking the flexibility
potential of maritime transport electrification, Smart Energy, 2022
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Selected results on the Smart islands

• Paper 1 – developed Smart Island method, alternative 
energy scenarios for meeting island needs with resources

• Paper 2 – risk assessment method for island energy
scenarios based on outage probability and UC model of
island system

• Paper 3 – capacity expansion soft-linking approach of
energy planning model and power flow model

• Paper 4 – demand response model for smart archipelago; 
investigating the impact of different incentive values

• Paper 5 – flexibility options through demand response and
storage in joint network constrained energy and reserve
market

• Paper 6 – impact of the maritime transport electrification
on decarbonisation of energy systems on islands
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Bornholm, Bright Green Island

http://www.brightgreenisland.dk/Sider/In-English.aspx

http://www.brightgreenisland.dk/Sider/In-English.aspx




3ph. AC 

400V

SC 1 SC 2 SC 3

2 x 175 kW

EV fast chargers

P     = 66 kWr,invP      = 43 kWr,grid 104 kWh 104 kWh 104 kWh

r,PV

Aux

BMS

EMS

~

=

P     = 61 kW

INSULAE project  http://insulae-h2020.eu/ activity at the 

Bornholm island - Use Case 4

21

Two control 
levels

http://insulae-h2020.eu/


INSULAE project  http://insulae-h2020.eu/

activity at the Bornholm island - Use Case 4

22

Biogas plant modelling

and flexibility

assessment

Characterize units for

flexibility provision and 

grid support

Investigate possible 

extensions of the VPP 

for further sector

integration
Aakirkeby

Rønne

Island of Bornholm

Nexø

Wind park 
6 MW

Biogas plant 
3 MW

PV park 
7.5 MW

VPP 

Aakirkeby

http://insulae-h2020.eu/


Offshore wind – new momentum in development of 

Bornholm
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Smart Island Unije – INSULAE

Smart management of 
the water and energy 
system
Connecting the 7 kW 
solar power plant and the 
27 kW desalinizer to an 
external system
Controlling the pumps in 

the desalination plant
Installing a smaller 
battery and tank

D. Kovačević, Water-energy nexus analysis of the Unije Island, 2020.

https://repozitorij.fsb.unizg.hr/islandora/object/fsb:6106

http://insulae-h2020.eu/

IoT platform and 

Blockchain

https://insulae.wp.fsb.hr/

https://repozitorij.fsb.unizg.hr/islandora/object/fsb:6106
http://insulae-h2020.eu/
https://insulae.wp.fsb.hr/




http://co2mmunity.eu/wp-content/uploads/2019/03/Factsheet-Aer%C3%B6-

Marstal.pdf

http://co2mmunity.eu/wp-content/uploads/2019/03/Factsheet-Aer%C3%B6-Marstal.pdf


Electric Ferry - ELLEN

27

• https://www.facebook.com/aeroe

• https://www.el-færgeprojekt.dk/

• https://batteryindustry.tech/fully-electric-e-ferry-ellen-fulfills-

important-goal/

• http://e-ferryproject.eu/

https://www.facebook.com/aeroe
https://www.el-færgeprojekt.dk/
https://batteryindustry.tech/fully-electric-e-ferry-ellen-fulfills-important-goal/
http://e-ferryproject.eu/


Transport electrification?
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HOPE – 100% RES & SMART Islands
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Hope II: Electricity production in Croatia

22/05/2021?
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Decarbonization of the cities?

33

Cities occupy only 2% of the planet's surface and yet concentrate 50% of the 

population, consume 75% of energy and are responsible for 80% of CO2 

emissions.



Smart cities support 

ENERGY TRANSITION

Digitalization

Decentralization

Diversification

Decarbonization

Decoupling

Deregulation

Democratization



Decentralization in Denmark and Austria
~ 1100 MW solar thermal ~ 1600000 m2

5,792,202 ppl → 0.276 m2 per capita





Digitalization for smart energy system  integration
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Conclusions
• the way we are going is unsustainable, that's why energy systems need to be 

transformed from the foundations, and adequate energy planning is the key to 
success

• current progress towards sustainable systems is too slow

• politicians must have a clear vision of the energy systems of the future, based 
on reliable costs and achievable and reasonable targets

• the prices of energy and fuels must reflect real and complete costs and 
transparent markets must be ensured for all forms of energy and fuels

• it is necessary to speed up innovation and development of new technologies 
and apply the best existing ones

• it is necessary to consider the flexibility of the power system and build flexible 
plants

• digitalization is key to success in the planning and implementation of 100% 
renewable energy systems

• technology value chains will determine the future development of energy 
systems

• Smart islands, energy communities and cooperatives may play the key role in 
the decarbonization
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