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KAKO ODGOVORITI NA IZAZOVE U ENERGETICI? 

Hidroelektrane
2200 MW, 9000 GWh, 2014

Biomasa

Geotermalna energija
125 MWt, 295 GWh, 2014

Biomasa
(poljoprivreda i šume)
56 MWe, 388 GWh, 2016
515 MWt, 12600 GWh, 2014 

Energija Sunca
50 MWe, 61 GWh, 2016
113 MWt, 107 GWh, 2014 
Vjetroelektrane
412 MW, 1018 GWh, 2016



KAKO STRATEŠKI ODGOVORITI NA IZAZOVE U ENERGETICI? 

Digitalization

Decentralization

Decarbonization

DiversificationDecoupling

Deregulation
(Demokratizacija)



„6D” U DANSKOJ ENERGETSKOJ TRANZICIJI?



TRŽIŠTE I DOBAVA ELEKTRIČNE ENERGIJE ZAPADNA

DANSKA





PV INDIKATORI PO ZEMLJAMA EU

Zemlja Instalirano 2015 [MW] Kumulativno 2015 [MW] kW/osobi kW/GDP

Njemačka 1460 39640 0,4866 1068,46

Italija 300 18920 0,3104 700,74

Belgija 75 3200 0,2842 87,43

Grčka 10 2600 0,2414 160,49

Češka n/a 2070 0,1965 131,01

Švicarska 280 1360 0,1645 18,63

Bugarska n/a 1040 0,1447 165,08

Velika Britanija 3700 9080 0,1395 229,29Velika Britanija 3700 9080 0,1395 229,29

Danska 180 791 0,1394 16,55

Španjolska 49 5400 0,1163 232,76

Slovenija 1,4 240 0,1162 12,83

Austrija 170 940 0,1092 23,86

Slovačka 2 591 0,1089 40,76

Francuska 850 6550 0,0985 199,70

Nizozemska 400 1288 0,0757 32,20

Rumunjska 102 1301 0,0656 160,62

Portugal 28 460 0,0446 26,59

Hrvatska 10 44 0,0104 4,23



POSLOVI I DODANA VRIJEDNOST U PROIZVODNJI I INSTALACIJI PV SUSTAVA EU 28

Solar PV Jobs & Value Added in Europe

November 2015



KORIŠTENJA ENERGIJE SUNCA U

CENTRALIZIRANIM TOPLINSKIM SUSTAVIMA U DANSKOJ



SOLARNA TOPLANA U DRONNINGLUNDU, DANSKA

INSTALIRANOG TOPLINSKOG KAPACITETA 26 MW



SOLARNA TOPLANA U DRONNINGLUNDU, DANSKA

Veličina Jedinica Jedinični trošak

Ukupni 
trošak 
[EUR]

Toplinski spremnik 62000 m3 38,7 EUR/m3 2.400.000
Zgrade 2.400.000
Solarni kolektori 37573 m2 162,4 EUR/m2 6.100.000

Cjevovodi CTS 1.340.000
Kotlovnica i dizalica 
topline 920.000
Troškovi financiranja 
(kamata), najam 
zemljišta 800.000
Ukupno troškovi Ukupno troškovi 
opreme 13.960.000

Konzultanti/projektanti 673.000
EUDP subvencije -2.953.000
Neto investicija 11.680.000



DRONNINGLUND, PROIZVODNJA

Mjesec

Proizvodnja  
topline u 
solarnoj 
toplani

Proizvodnja 
toplinske 

energije po m2

solarnih 
kolektora

Dozračena 
sunčeva 

energija po 
m2 površine

(MWh) (Wh/m2) (Wh/m2)

Jan-16 144,57 3848 20503

Feb-16 886,36 23590 66777Feb-16 886,36 23590 66777

Mar-16 1140,09 30343 82252

Apr-16 1908,12 50784 123807

May-16 2993,19 79663 166026

Jun-16 2485,28 66145 152909

Jul-16 1757,43 46774 132997

Aug-16 2014,00 53602 134509

Sep-16 1869,15 49747 130905

Oct-16 561,76 14951 52340

Nov-16 132,66 3531 28493

Dec-16 120,93 3219 21394



STRATEŠKI PLANOVI ZA CENTRALIZIRANE TOPLINSKE SUSTAVE

Heat 
Roadmaps

Heat Savings District Heating
Individual Heating 

Technology

District Heat Supply 

form Renewable 

Heat & Excess Heat*

Reduction as a 

Percentage of the BAU 

2050 Heat Demand

% of Total Heat 

Demand after Heat 

Savings (vs. % today)

Primary Technology
% of District Heat 

Production

Czech Republic 40% 40% (25%) Heat pumps are 
recommended as 

60%
recommended as 

the primary 
technology with 
small shares for 
biomass boilers, 

and solar thermal. 
The exact mix of 

each technology is 
not optimised.

Croatia 40% 40% (15%) 45%

Italy 30% 60% (<5%) 35%

Romania 50% 40% (20%) 45%

United 
Kingdom

40% 70% (<5%) 40%

*Doesn’t include excess heat from thermal power plants.





VELIKA GORICA
� 14 kotlovnica s 34 kotla

� 63.3 GWh proizvodnja 
60.76% prirodni plin
39.24% loživo ulje

Number Address P installed (MW) % 

1 M.Magdalenica 3 0 0.00% 

2 Vidriceva 1 35.61 60.76% 

3 J.Dobrile 40a 3.52 6.01% 

3 Domjaniceva 3 2.16 3.69% 

4 J. Dobrile 8 1.89 3.22% 

5 Zagrebacka 126 1.15 1.96% 

7 Zagrebacka 71 0.45 0.77% 

8 Zagrebacka 19 0.26 0.44% 

9 Zagrebcka 12 0.11 0.19% 

10 CV naselje 10 2.76 4.71% 

11 Zvonimirova 9 6.93 11.82% 

12 Trg k.tomislava 34 1.28 2.18% 

13 E. laszowskos 35 0.49 0.84% 

14 Sibenska 2 3.41% 

 



TROŠKOVI ZA SUSTAV U V. GORICI

Kolektori na zemlji

Spremnik 

Felipe Andreu Javier, Schneider Daniel Rolph, Krajačić Goran: 
Evaluation of integration of solar energy into the district 
heating system of the city of Velika Gorica, Thermal
Science 2016 Volume 20, Issue 4, Pages: 1049-1060
https://doi.org/10.2298/TSCI151106106A

Kolektori na krovu



V.GORICA
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V. GORICA - REZULTATI

Kriteriji za spremnika
� Nema odbacivanja proizvodnje
� Maksimalno korištenje 

akumulirane topline
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Felipe Andreu Javier, Schneider Daniel Rolph, Krajačić Goran: 
Evaluation of integration of solar energy into the district 
heating system of the city of Velika Gorica, Thermal
Science 2016 Volume 20, Issue 4, Pages: 1049-1060
https://doi.org/10.2298/TSCI151106106A
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V. GORICA REZULTATI
Felipe Andreu Javier, Schneider Daniel Rolph, Krajačić Goran: Evaluation of 
integration of solar energy into the district heating system of the 
city of Velika Gorica, Thermal Science 2016 Volume 20, Issue 4, Pages: 
1049-1060
https://doi.org/10.2298/TSCI151106106A



DEKARBONIZACIJA JI EUROPA

� PV: 65 GW

� Wind: 50 GW

� CSP: 11 GW

� Dammed hydro: from 18.8 to 23.5 GW

� Large-scale HPs: 1.5 GW

� Solar thermal with energy storage in DH: 13.3 %Solar thermal with energy storage in DH: 13.3 %

� Seasonal thermal energy storage: 230 GWh

� Waste incineration plants: 0.96 GWe

� Geothermal plants: 1.25 GWe

� Geothermal heating plants: 7.5 GW

� River hydro, pumped-hydro 2 GW, 1000 GWh

� Decomission of nuclear PPs

� Reduction in thermal power plants capacity to 24.7 GW



SKALDIŠTENJE ENERGIJE?
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HRVATSKA ENERGETSKA TRANZICIJA

goran.krajacic@fsb.hr


