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2.9. Energija za pogon energetskih
postrojenja

Potro$nja energije za pogon energetskih postrojenja ostvaruje
Se U energetskim postrojenjima prilikom proizvodnije primarnih
ili transformiranih oblika energije. Struktura oblika energije koji
su utroSeni u spomenutim postrojenjima u razdoblju od 2010.
do 2015. godine prikazana je u tablici 2.9.1. Ukupna potrosnja
energije za pogon energetskih postrojenja smanjena je za 6,5
posto u odnosu na prethodnu godinu. Smanjena je potro$nja
tekucih i plinovitih goriva, dok je potro3nja ostalih energenata
povecana. Smanjenje potroSnje tekucih goriva iznosilo je

60,2 posto, a plinovitih goriva 19,8 posto. Najveci porast od
37,5 posto ostvaren je u potro$nji pare i vrele vode. PotroSnja
krutih goriva povecana je za 23,7 posto, a potroSnja elektricne
energije za 15,4 posto. Tijekom razdoblja od 2010. do 2015.
godine potro$nja energije za pogon energetskih postrojenja
ostvarila je trend smanjenja s prosje¢nom godiSnjom stopom
od 3,7 posto. Trend smanjenja ostvaren je u potro$nji veéine
energenata, a samo je potro$nja elekiricne energije ostvarila
porast s prosjeCnom godisnjom stopom od 1,3 posto. Najbrze
se smanjivala potroSnja tekucih i krutih goriva s prosjecnim
godiSnjim stopama od 18,9 1 9,3 posto. Potro3nja plinovitih
goriva smanjivala se s prosjecnom godiSnjom stopom od 3,3
posto, a potro$nja pare i vrele vode s prosje¢nom godiSnjom
stopom od 2,9 posto.

2 mENERGY IN CROATIA 2015

2.9 Energy Sector Own Use

Energy sector own use takes place in energy plants during
the production of primary and transformed energy forms.

The shares of energy forms used in these plants in the

period 2010 till 2015 are given in Table 2.9.1. In 2015,

the total energy sector own use decreased by 6.5 percent
compared to the previous year. As for specific energy forms,
the consumption of liquid fuels and solid fuels decreased,
whereas the consumption of other fuel types increased. A
decrease in the consumption of liquid fuels amounted to 60.2
percent and in the consumption of gaseous fuels to 19.8
percent. The biggest increase of as much as 37.5 percent was
recorded in the consumption of steam and hot water, followed
by solid fuels whose consumption increased by 23.7 percent
and by electricity consumption which increased by 15.4
percent. During the period from 2010 till 2015, the energy
sector own use had a downward trend with an average annual
rate of 3.7 percent. Such trend occurred in the consumption
of almost all fuel types, whereas the consumption of
electricity increased at an average annual rate of 1.3 percent.
The consumption of liquid fuels as well as solid fuels had

the fastest average annual declines of 18.9 percent and 9.3
percent, respectively. The consumption of gaseous fuels
decreased at an average annual rate of 3.3 percent and the
consumption of steam and hot water decreased at an average
annual rate of 2.9 percent.

Tablica | Table 2.9.1. Energija za pogon energetskih postrojenja | Energy sector own use

PJ
1,58 1,27 1,59
2,35 1,96 1,00
14,65 19,09 14,70
3,62 3,63 3,49
8,04 6,18 5,79
UKUPNO
TOTAL 30,24 32,03 26,57

%

1,26 0,78 0,97 23,7 9.3
2,20 2,07 0,82 -60,2 -18,9
12,19 15,47 12,40 -19,8 3,3
3,34 3,34 3,85 15,4 143
9,33 5,05 6,94 37,5 -2,9
24,33 26,72 24,99 -6,5 -3,7

lzvor | Source: EIHP
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Slika | Figure 2.9.1. Pogonska potrosnja oblika energije | Energy sector own use by energy forms

lzvor | Source: EIHP

Udjeli oblika energije u ukupnoj energiji za pogon energetskih
postrojenja u 2010. i 2015. godini prikazani su na slici 2.9.2.
Najvece udjele u energiji za pogon energetskih postrojenja
ostvarila su plinovita goriva te para i vrela voda. U razdoblju
od 2010. do 2015. godine udio plinovitih goriva je povecan
sa 48,4 na 49,6 posto, a udio pare i vrele vode s 26,6 na 27,8
posto. Udio elektricne energije povecan je za 3,4 posto, s 12
na 15,4 posto, a udio tekucih goriva je smanjen za 4,5 posto,
sa 7,8 na 3,3 posto. Takoder je smanjen i udio krutih goriva s
5,2 posto u 2010. godini na 3,9 posto u 2015. godini.

Figure 2.9.2 shows the shares of energy forms in the energy
sector own use in 2010 and 2015. Gaseous fuels and steam
and hot water had the largest shares in the energy sector own
use. In the period from 2010 till 2015, the share of gaseous
fuels grew from 48.4 percent to 49.6 percent, and the share
of steam and hot water increased from 26.6 percent to 27.8
percent. The share of electricity in the energy sector own use
increased by 3.4 percent, from 12 percent to 15.4 percent,
and the share of liquid fuels decreased by 4.5 percent, from
7.8 percent up to 3.3 percent. Also, the share of solid fuels
fell from 5.2 percent in 2010 down to 3.9 percent in 2015.
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Kruta goriva | Solid Fuels 5,2%

Paraiv. voda | Steam and Hot Water 26,6%

Elektricna energija | Electricity 12,0%

Kruta goriva | Solid Fuels 3,9%

Paraiv. voda | Steam and Hot Water 27,8%

Elektritna energija | Electricity 15,4%

2 mENERGY IN CROATIA 2015

Tekuca goriva | Liquid Fuels 7,8%

2010. godina
Year: 2010
Plinovita goriva | Gaseous Fuels 48,4%
Tekuca goriva | Liquid Fuels 3,3%
2015. godina
Year: 2015

Plinovita goriva | Gaseous Fuels 49,6%

Slika | Figure 2.9.2. Udjeli oblika energije u energiji za pogon energetskih postrojenja | Shares of energy forms in
energy sector own use — Izvor | Source: EIHP

U tablici 2.9.2. prikazana je potrosnja energije za pogon

u pojedinim energetskim postrojenjima tijekom razdoblja

0d 2010. do 2015. godine. Na slici 2.9.3. isti taj razvoj
prikazan za vremensko razdoblje od 1988. do 2015. godine.
Tijekom 2015. godine povecana je potro3nja energije za
pogon u proizvodnji nafte i plina, proizvodnji bioplina,
vjetroelektranama, hidroelektranama, termoelektranama,
javnim toplanama i degazolinazi, dok je u rafinerijama nafte

ta potroSnja smanjena. U proizvodnji nafte i plina, proizvodnii
bioplina i u vjetroelekiranama potrosnja energije za pogon
povecana je za 34,9 posto, 112,9 posto, odnosno za 30

posto. Porast potroSnje energije za pogon u hidroelektranama,
termoelektranama, javnim toplanama i degazolinazi iznosio je
30,6 posto, 3,3 posto, 5,3 posto, odnosno 31,4. Smanjenje
pogonske potro3nje energije u rafinerijama nafte iznosilo

je 14,9 posto. Tijekom razdoblja od 2010. do 2015.

godine ostvaren je trend smanjena potroSnje energije u

vecini postrojenja koja proizvode energiju, a trend porasta
ostvaren je u proizvodniji bioplina, u hidroelektranama i u
termoelekiranama. Prosjecne godidnje stope porasta potrosnje
u proizvodniji bioplina, u hidroelektranama i u termoelektranama
iznosile su 19 posto, 0,6 posto i 0,3 posto. Prosjecne godisnje
stope smanjenja potrodnje energije u proizvodniji nafte i plina

i U degazolinazi iznosile su 13,5 posto i 10,5 posto. U ostalim
postrojenjima potro$nja energije smanjivala se sporije pa je
tako prosjecna godisnja stopa pada u rafinerijama nafte iznosila
1,3 posto, a u javnim toplanama 0,9 posto.

Table 2.9.2 shows the energy sector own use in specific
energy plants during the period from 2010 till 2015. Figure
2.9.3 shows the same trends in the period from 1988 till
2015. In 2015, the energy use in oil and gas production,
biogas production plants, wind power plants, hydro power
plants, thermal power plants, public heating plants and

NGL plant increased, whereas it decreased in petroleum
refineries. The energy use in oil and gas production, biogas
production plants and wind power plants increased by 34,9
percent, 112.9 percent and 30 percent, respectively. The
increase in energy use of hydro power plants, thermal power
plants, public heating plants and NGL plant amounted to
30.6 percent, 3.3 percent, 5.3 percent and 31,4 percent,
respectively. A decrease in energy use in petroleum refineries
amounted to 14.9 percent. In the period from 2010 till

2015, the energy sector own use decreased in most energy
production plants and increased in biogas production plants,
hydro power plants and thermal power plants. Energy use in
biogas production plants, hydro power plants and thermal
power plants increased at average annual rates of 19 percent,
0.6 percent and 0.3 percent, respectively. Energy use in oil
and gas production and NGL plant decreased at an average
annual rate of 13.5 percent and 10,5 percent, respectively.
Energy use in other plants decreased at lower rate, so the
energy use in petroleum refineries and public cogeneration
plants decreased at an average annual rate of 1.3 percent and
0.9 percent, respectively.
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Tahlica | Table 2.9.2. Pogonska potroSnja energije u energetskim postrojenjima | Energy sector own use hy
plants

I e Y T e Y
PJ %

Proizvodnja nafte i plina
0il and Gas Extraction
Proizvodnja bioplina
Biogas Production
Elektroprivreda

Electric Energy Supply 0,12 0,12 0,11 0,11 0,10 0,11 15,6 -0,6
Industry
Vjetroelektrane
Wind Power Plants
Hidroelektrane
Hydro Power Plants

Termoelektrane
Thermal Power Plants

Javne toplane

Public Cogeneration Plants
Rafinerije

Petroleum Refineries

Degazolinaza
NGL Plant

UKUPNO
TOTAL

7,22 4,32 2,41 2,70 2,59 3,50 34,9 =188

0,05 0,02 0,04 0,05 0,06 012 1129 19,0

0,003 0,010 0,011 0,014 30,0

0,94 0,78 0,90 0,68 0,74 0,97 30,6 0,6

0,84 0,96 0,83 0,86 0,82 0,85 3,3 0,3

1,06 0,92 0,96 1,02 0,96 1,01 53 -09

19,11 24,11 20,95 18,59 21,04 17,89 -14,9 =113

0,91 0,81 0,37 0,32 0,40 0,52 31,4 -10,5

30,24 32,03 26,57 24,33 26,72 24,99 -6,5 =S

Izvor | Source: EIHP

60

PJ

Ci il & & s @*"
m Proizvodnja nafte i plina - Oil and Gas Extraction m Proizvodnja ugljena (bioplina) - Coal Mines (Biogas production)*
m Elektroprivreda - Electric Energy Supply Industry m Hidroelektrane - Hydro Power Plants
m Termoelektrane - Thermal Power Plants m Javne toplane - Public Cogeneration Plants
W Rafinerije - Petroleum Refineries m DegazolinaZa - NGL Plant
B Koksara - Coke Oven Plant W Vjetroelektrane - Wind Power Plants

Slika | Figure 2.9.3. Pogonska potroSnja energije u energetskim postrojenjima | Energy sector own use by plants
Izvor | Source: EIHP
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Udjeli pojedinih postrojenja u ukupnoj potro3nji energije za
pogon energetskih postrojenja u 2010. i 2015. godini prikazani
su na slici 2.9.4. Najveéi udio u ukupnoj potrosnji energije

za pogon ostvarile su rafinerije nafte. Njihov je udio u 2015.
godini iznosio 71,6 posto te je u odnosu na 2010. godinu bio
veci za 8,4 posto. Znacajan udio u odnosu na ostala postrojenja
ostvarila je potroSnja energije za proizvodniju sirove nafte i
prirodnog plina. Taj udio je u 2015. godini iznosio 14 posto

te je u odnosu na ostvarenje u 2010. godini bio manji za 9,9
posto. Udjeli ostalih postrojenja u pogonskoj potro3niji energije
bili su znatno manji i kretali su se do 4 posto, koliko je u 2015.
godini iznosio udio energije utroSene za pogon javnih toplana.

2 mENERGY IN CROATIA 2015

Figure 2.9.4 presents the shares of specific energy plants

in the total energy sector own use in 2010 and 2015. In
2015, petroleum refineries had the biggest share in the
energy sector own use, with a share of 71.6 percent, which

is 8.4 percent higher than in 2010. Crude oil and natural gas
extraction also had a significant share. In 2015, this share
amounted to 14 percent, which was 9.9 percent lower than in
2010. The shares of other plants in the energy sector own use
were significantly smaller and amounted to around 4 percent,
which was also the share of public cogeneration plants in the
energy sector own use in 2015.

Rafinerije | Petroleum Refineries 63,2%

Javne toplane | Public
Cogeneration Plants 3,5%

Termoelekirane | Thermal
Power Plants 2,8%

Supply Industry 0,4%
Hidroelektrane | Hydro Power Plants 3,1%

Rafinerije | Petroleum Refineries 71,6%

Javne toplane | Public
Cogeneration Plants 4,0%
Termoelektrane | Thermal
Power Plants 3,4%

Hidroelektrane | Hydro Power Plants 3,9%

Elektroprivreda | Electric Energy

2010. godina
Year: 2010
Degazolinaza | NGL Plant 3,0%
Proizvodnja nafte i plina | Oil
and Gas Extraction 23,9%
2015. godina
Year: 2015

Degazolinaza | NGL Plant 2,1%

roizvodnja nafte i plina | Oil and Gas Extraction 14,0%
Elektroprivreda | Electric Energy Supply Industry 0,4%

Proizvodnja bioplina | Biogas production 0,5%

Slika | Figure 2.9.4. Udjeli postrojenja u potro$nji energije za pogon | Shares of plants in energy sector own use

lzvor | Source: EIHP
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2.10. Struktura ukupno utrosene energije

Struktura oblika energije u ukupnoj potro3nji analizirana je u
poglaviju 2.4. Ukupnom potrodnjom energije zadovoljavaju
Se sve potrebe za energijom u energetskom sustavu - ukupna
neposredna potro3nja energije, neenergetska potrodnja
energije, potroSnja energije za pogon energetskih postrojenja,
gubici energije u energetskim transformacijama i gubici
energije u transportu i razdiobi energije. Struktura potreba

u ukupnoj potro3nji energije tijekom proteklog razdoblja od
2010. do 2015. godine prikazana je u tablici 2.10.1. Struktura
ukupno potrebne energije tijekom proteklog razdoblja od
1988. do 2015. godine prikazana je na slici 2.10.1. Ukupna
potro3nja energije u 2015. godini smanjena je za 0,9 posto.
Pri tome je neposredna potro$nja energije povecana za 5,5
posto, a gubici transporta i distribucije za 3,8 posto. Ostale
potrebe za energijom u strukturi ukupne potro$nje su smanjene.
Gubici energetskih transformacija smanjeni su za 19,5 posto,
a potroSnja energije za pogon energetskih postrojenja za 6,5
posto. Neenergetska potro3nja energije smanjena jeza 1,9
posto.

Tijekom proteklog razdoblja od 2010. do 2015. godine

ukupna potro$nja energije smanjivala se s prosje¢nom
godiSnjom stopom od 2,5 posto. Pri tome su sve potrebe u
strukturi ukupne potro3nje energije ostvarile trend smanjenja.
Gubici energetskih transformacija ostvarili trend smanjenja s
prosjecnom godiSnjom stopom od 4,5 posto, a neposredna
potro3nja energije s prosjeCnom godiSnjom stopom od

1,8 posto. Neenergetska potrosnja energije smanjivala

se s prosjecnom godiSnjom stopom od 2,3 posto, dok je
potroSnja energije za pogon energetskih postrojenja opadala s
prosje¢nom godiSnjom stopom od 3,7 posto. Gubici transporta
i distribucije energije ostvarili su trend smanjenja s prosjecnom
godiSnjom stopom od 3,3 posto.

2.10 Primary Energy Supply Structure

Chapter 2.4 provides the analysis of primary energy supply
structure by energy forms. The total primary energy supply
meets the demand for energy in an energy system — the total
final energy consumption, non-energy use, energy sector
own use, energy conversion losses, and energy transport
and distribution losses. The structure of energy needs during
the period from 2010 till 2015 is given in Table 2.10.1.

The structure of energy demand in the period from 1988 till
2015 is given in Figure 2.10.1. In 2015, the total energy
demand decreased by 0.9 percent. Final energy consumption
increased by 5.5 percent, whereas transport and distribution
losses increased by 3.8 percent. All other energy needs
decreased. Energy conversion losses decreased by 19.5
percent, whereas energy consumption for energy sector own
use decreased by 6.5 percent. Non-energy use decreased by
1.9 percent.

During the period from 2010 till 2015, the total primary
energy supply decreased at an average annual rate of 2.5
percent. All energy supply structures in total primary energy
supply decreased. Conversion losses decreased at an average
annual rate of 4.5 percent and the final energy consumption
decreased at an average annual rate of 1.8 percent. Non-
energy use decreased at an average annual rate of 2.3
percent, whereas energy sector own use decreased at an
average annual rate of 3.7 percent. Transport and distribution
losses decreased at average annual rates of 3.3 percent.
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Tablica | Table 2.10.1. Struktura ukupno utroSene energije | Total primary energy supply by sectors

ENEE T EX T
PJ %

UKUPNA POTROSNJA ENERGIJE

SOTAL PRINARY ENEREY SUPPLY 45150 417,84 39683 41504 40253 39877 09 25
Gubici transformacija 8450 6039 6030 8407 8349 67,23 -195 45
Conversion Losses

Pogonska potrosnia 3024 3203 2657 2433 2672 2499 65 37

Energy Sector Own Use

Gubici transporta i distribucije 1088 1044 1000 976 887 921 38 33
Transmission Losses

Neenergetska potrosnja 2497 2494 2231 252 260 2217 19 23
Non Energy Use

NEPOSREDNA POTROSNJA ENERGIJE

EINAL ENERCY CONSUMBTION 30090 20033 277,65 27437 26085 27517 55 1,8
Industrija 5030 4696 4156 4092 4063 4042 -05 4.3
Industry

Ll 8680 8539 8402 8549 8453 8837 45 04
Transport

163,81 157,98 152,08 14795 13570 146,38 79 -2,2

Opca potrosnja

Other Sectors

lzvor | Source: EIHP
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Slika | Figure 2.10.1. Struktura ukupno utroSene energije | Total primary energy supply by sectors
Izvor | Source: EIHP
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Udjeli pojedinih sektora u ukupnoj potroSnji energije u 2010.

i 2015. godini prikazani su na slici 2.10.2. Najveci udio u
ukupnoj potro3nji energije ostvarila je neposredna potrodnja

te je njezin udio u 2015. godini iznosio 69 posto. U razdoblju
od 2010. do 2015. godine udio neposredne potrosnje energije
povecan je za 2,4 posto. U navedenom razdoblju takoder je
neznatno povecan udio neenergetske potrosnje energije i to za
0,1 posto tako da je u 2015. godini iznosio 5,6 posto. Udjeli
ostalih sektora u strukturi ukupne potrosnje su smanijeni. Udio
gubitaka u transportu i distribuciji energije neznatno je smanjen
s 2,4 na 2,3 posto, dok je udio energije za pogon energetskih
postrojenja smanjen s 6,7 na 6,3 posto. Udio gubitaka
energetskih transformacija smanjen je za 1,8 posto tako da je u
2015. godini iznosio 16,9 posto.

Figure 2.10.2. presents the shares of specific sectors in the
total primary energy supply in 2010 and 2015. In 2015, the
final energy consumption had the largest share in the total
primary energy supply, amounting to 69 percent. In the period
from 2010 till 2015, the share of final energy consumption
increased by 2.4 percent. In this period, the non-energy

use increased from 5.5 percent to 5.6 percent. The shares

of other supply structures in total primary energy supply
decreased. The share of transport and distribution losses
slightly decreased from 2.4 to 2.3 percent, whereas the share
of energy sector own use decreased from 6.7 percent to 6.3
percent. The share of energy conversion losses decreased by
1.8 percent so it amounted to 16.9 percent in 2015.

Neposredna potro3nja energije | Final Energy Consumption 66,6%

Neenergetska potrosnja |
Non Energy Use 5,5%

Gubici transporta i distribucije | Transmission Losses 2,4%

Neposredna potro$nja energije | Final Energy Consumption 69,0%

Neenergetska potrosnja |
Non Energy Use 5,6%

2010. godina
Year: 2010
Gubici transformacija | Conversion Losses 18,7%
Pogonska potrosnja | Energy Sector Own Use 6,7%
2015. godina
Year: 2015

Gubici transformacija | Conversion Losses 16,9%
Pogonska potrosnja | Energy Sector Own Use 6,3%

Gubici transporta i distribucije | Transmission Losses 2,3%

Slika | Figure 2.10.2. Udjeli sektora u ukupnoj potro$nji energije | Shares of sectors in total primary energy supply

lzvor | Source: EIHP
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U tablici 2.10.1. prikazana je struktura potroSnje energije u

tri karakteristicna sektora neposrednih potro$aca - industriji,
prometu i op¢oj potrodniji. Jednako je tako na slici 2.10.3.
prikazan razvoj potro3nje energije u tri spomenuta sektora u
proteklom razdoblju od 1988. godine. U odnosu na potro3nju
energije ostvarenu u 2014. godini, potro$nja energije u
industriji u 2015. godini smanjena je za 0,5 posto. Potro3nja
energije u sektoru opce potroSnje poveéana je za 7,9 posto, a
u prometu za 4,5 posto. U razdoblju od 2010. do 2015. godine
u industriji je ostvaren trend smanjenja potro3nje energije s
prosje¢nom godisnjom stopom od 4,3 posto. U prometu je
potrosnja energije rasla s prosje¢nom godisnjom stopom od
0,4 posto, dok se u opéoj potrosnji smanjivala s prosje¢nom
godiSnjom stopom od 2,2 posto.

350

300

2 mENERGY IN CROATIA 2015

Table 2.10.1. presents the structure of primary energy supply
in three characteristic final consumption sectors — industry,
transport and other sectors. Also, Figure 2.10.3. shows the
trends in the primary energy supply in three sectors since
1988. Compared to energy consumption in 2014, energy
consumption in industry in 2015 decreased by 0.5 percent.
Also, energy consumption in other sectors increased by 7.9
percent, whereas in the transport sector it increased by 4.5
percent. In the period from 2010 till 2015, industrial sector
reduced its energy consumption at an average annual rate

of 4.3 percent. In the transport sector, energy consumption
increased at an average annual rate of 0.4 percent and the
consumption in other sectors decreased at an average rate of
2.2 percent annually.

250
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m Industrija - Industry
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m Opca potrosnja - Other Sectors

Slika | Figure 2.10.3. Neposredna potro$nja energije u pojedinim sektorima | Final energy consumption by sectors

Izvor | Source: EIHP
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Na slici 2.10.4. prikazani su udjeli pojedinih sektora Figure 2.10.4. shows the shares of specific final energy
neposredne potrosnje energije u 2010. i 2015. godini. consumption sectors in 2010 and 2015. Other sectors
Najveci udio u neposrednoj potrosniji energije ostvarila je had the biggest share in the final energy consumption. In
opca potroSnja. Udio opce potroSnje u razdoblju od 2010. the period from 2010 till 2015, the share of this sector
do 2015. godine smanjen je s 54,4 na 53,2 posto. U istom decreased from 54.4 percent to 53.2 percent. In the same
razdoblju povecan je udio prometa i to s 28,8 na 32,1 posto, period, the share of transport in the final energy consumption
dok je udio industrije smanjen. U 2010. godini udio industrije increased from 28.8 percent to 32.1 percent, while industry
iznosio je 16,7 posto i do 2015. godine je smanjen na 14,7 sector significantly reduced its share in the final energy
posto. consumption from 16.7 percent in 2010 to 14.7 percent in
2015,

Opca potrosnja | Other Sectors 54,4%

2010. godina
Industria | Industry 16,7% Year: 2010
Promet | Transport 28,8%
Opca potro3nja | Other Sectors 53,2%
) 2015. godina
Industrija | Industry 14,7%
Year: 2015

Promet | Transport 32,1%

Slika | Figure 2.10.4. Udjeli sektora u neposrednoj potrosnji energije | Shares of sectors in final energy
consumption - lzvor | Source: EIHP
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2.11. Neposredna potrosnja energije

U tablici 2.11.1. prikazan je razvoj potro$nje oblika energije u
neposrednoj potrosnji u razdoblju od 2010. do 2015. godine.
Isti razvoj strukture oblika energije u neposrednoj potro3nji
prikazan je i na slici 2.11.1. za proteklo razdoblje od 1988.

do 2015. godine. Neposredna potro3nja energije u 2015.
godini povecana je za 5,5 posto u odnosu na prethodnu
godinu. U 2015. godini smanjena je potroSnja ugljena i koksa
za 5,9 posto te neznatno potro$nja toplinske energije, dok

je potroSnja svih ostalih oblika energije povecana. Najvece
povecanje, izrazeno u postocima, ostvareno je u potrosnji
ogrjevnog drva i ostale biomase, a iznosilo je 13,3 posto.
PotroSnja prirodnog plina povecana je za 6,8 posto, a potro$nja
ostalih obnovljivih izvora za 5,7 posto. PotroSnja tekucih goriva
bila je veca za 4,6 posto, a potroSnja elekiricne energije za 3,4
posto.

Tijekom razdoblja od 2010. do 2015. godine ostvaren je
trend smanjenja neposredne potrosnje energije s prosjecnom
godisnjom stopom od 1,8 posto. U potrosnji ostalih
obnovljivih izvora ostvaren je trend porasta potrosnje s
prosjecnim godisnjim stopom od 11,9 posto. | potro3nja
ogrjevnog drva i ostale biomase ostvarila je blagi trend
porasta, dok je u potroSnji svih ostalih oblika energije
ostvaren trend smanjenja. Najbrze se smanjivala potrosnja
prirodnog plina i to s prosje¢nom godisnjom stopom od

5,4 posto. PotroSnja toplinske energije smanjivala se s
prosje¢nom godisnjom stopom od 4,6 posto, a potrosnja
ugljena i koksa s prosjecnom godisnjom stopom od 3,1
posto. U potro$nji tekucih goriva ostvaren je trend smanjenja
potrosnje s prosjecnom godiSnjom stopom od 1,4 posto, dok
se najsporije smanjivala potrosnja elektriCne energije ito s
godisnjom stopom od 0,7 posto.

2 mENERGY IN CROATIA 2015

2.11 Final Energy Consumption

Table 2.11.1 presents the trends in the consumption of
energy forms within the final energy consumption in the
period from 2010 to 2015. Figure 2.11.1. presents the

same trends for the period from 1988 until 2015. In 2015,
the total final energy consumption increased by 5.5 percent
compared to the previous year. In 2015, the consumption of
coal and coke decreased by 5.9 percent, the consumption of
heat slightly decreased, while the consumption of all other
energy forms increased. The biggest increase, expressed

as percentage, was recorded in the consumption of fuel
wood and other biomass, amounting to 13.3 percent. The
consumption of natural gas increased by 6.8 percent,
whereas the consumption of other renewables increased by
5.7 percent. The consumption of liquid fuels increased by 4.6
percent, whereas the consumption of electricity increased by
3.4 percent.

In the period from 2010 to 2015, the final energy
consumption decreased at an average annual rate of 1.8
percent. The consumption of other renewables increased

at average annual rate of 11.9 percent. The consumption

of fuel wood and other biomass also slightly increased,
while the consumption of all other energy forms decreased.
The biggest decrease was recorded in the consumption of
natural gas, amounting to 5.4 percent. The consumption of
heat decreased at an average annual rate of 4.6 percent and
the consumption of coal and coke decreased at an average
annual rate of 3.1 percent. The consumption of liquid fuels
decreased at an average annual rate of 1.4 percent, while the
consumption of electricity had the slowest decrease, at an
average annual rate of 0.7 percent.
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Tablica | Table 2.11.1. Struktura neposredne potro$nje energije | Final energy consumption by fuels

PJ %

Uglien i koks 9,54 8.42 7,84 8,92 8,66 8,14 59 31
Coal and coke

pas e pes 50,80 49,42 51,27 50,56 45,05 51,02 13,3 01
Biomass

Ostali obnovljivi izvori 050 0,54 0,59 0,63 0,84 088 5,7 11,9
Other renewables

Tekuca goriva 11686 11388 10756 107,28 10435 1097 46 14
Liquid Fuels

Plinovita goriva 44,80 409 3591 3424 3180 339 68 54
Gaseous Fuels

Elektricna energija 5704 5658 5519 5418 533 5515 34 0.7
Electricity

L 213 2060 1929 1857 16839 16,836 0,02 46
UKUPNO

AL 30090 29033 277,65 27437 26085 27517 55 18

Izvor | Source: EIHP
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Slika | Figure 2.11.1. Neposredna potroSnja oblika energije | Final energy consumption by energy forms
lzvor | Source: EIHP
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Na slici 2.11.2. prikazani su udjeli pojedinih oblika energije u
neposrednoj potrosnji u 2010. i 2015. godini. U razdoblju od
2010. do 2015. godine povecan je udio elekiricne energije,
ogrjevnog drva i biomase, ostalih obnovljivih izvora i tekucih
goriva, dok su udjeli ostalih oblika energije smanjeni.

Najveci udio u neposrednoj potrodnji energije ostvarila su
tekuca goriva, a njihov je udio s 38,8 posto u 2010. godini
povecan na 39,7 posto u 2015. godini. U istom razdoblju
udio elekiricne energije povecan je s 19 na 20 posto. Po
visini udjela u neposrednoj potro$nji energije slijedi ogrjevno
drvo i ostala biomasa kojima je udio pove¢an sa16,9 na 18,5
posto, kao i prirodni plin ¢iji je udio sa 14,9 posto smanjen
na 12,3 posto. Udio toplinske energije je smanjen sa 7,1 na
6,1 posto. S neSto manjim udjelima u neposrednoj potro3nji
energije sudjelovali su ugljen i koks te ostali obnovljivi izvori
energije. Udio ugljena i koksa smanjen je s 3,2 na 3 posto, a
udio ostalih obnovljivih izvora je povecan s 0,2 na 0,3 posto.

Tekuca goriva | Liquid Fuels 38,8%

Ogrjevno drvo i biomasa |
Biomass 16,9%

Uglieni koks | Coal and coke 3,2%
Obnovljivi izvori | Renewables 0,2%

Tekuca goriva | Liquid Fuels 39,7%

Toplinska energija | Heat 7,1%

2 mENERGY IN CROATIA 2015

Figure 2.11.2. presents the shares of specific energy forms
in final energy consumption in 2010 and 2015. In the period
from 2010 till 2015, the shares of electricity, fuel wood and
biomass, and other renewables and liquid fuels increased,
while the shares of all other energy forms decreased. Liquid
fuels had the largest share in the final energy consumption,
and their share increased from 38.8 percent in 2010 to 39.7
percent in 2015. In the same period, the share of electricity
increased from 19 percent to 20 percent, followed by fuel
wood and other biomass whose share increased from 16.9
percent to 18.5 percent, as well as natural gas whose share
decreased from 14.9 percent to 12.3 percent. The share of
heat decreased from 7.1 percent to 6.1 percent. Coal and
coke had smaller shares in the final energy consumption,
as did other renewables. The share of coal and coke went
down from 3.2 percent to 3 percent and the share of other
renewables went up from 0.2 percent to 0.3 percent.

Ogrjevno drvo i biomasa |
Biomass 18,5%

Uglien i koks | Coal and coke 3,0%
Obnovljivi izvori | Renewables 0,3%

2010. godina
Year: 2010
Plinovita goriva | Gaseous Fuels 14,9%
Elektricna energija | Electricity 19,0%
2015. godina
Year: 2015

Plinovita goriva | Gaseous Fuels 12,3%

Elektricna energija | Electricity 20,0%
Toplinska energija | Heat 6,1%

Slika | Figure 2.11.2. Udjeli oblika energije u neposrednoj potroSnji | Shares of energy forms in final energy

consumption - lzvor | Source: EIHP
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Na slikama 2.11.3. i 2.11.4. prikazana je ukupna neposredna
potroSnja energije i neposredna potro3nja elekiricne energije
po stanovniku u Republici Hrvatskoj i u Cetrdeset i Cetiri
izabrane razvijene i tranzicijske zemlje. Ukupna neposredna
potroSnja energije, bez neenergetske potrodnje, iznosila je

u Hrvatskoj u 2015. godini 1 689 kg ekvivalentne nafte po
stanovniku. U odnosu na prosjek za Europsku uniju (EU 28)

ta je potroSnja bila manja za 21,3 posto, a manja potrosnja

od vrijednosti ostvarene u Hrvatskoj ostvarena je u Sesnaest
promatranih zemalja. Neposredna potroSnja elekiricne energije
po stanovniku u Hrvatskoj iznosila je 3 644 kWh te je u odnosu
na prosjecnu vrijednost za Europsku uniju (EU 28) bila manja
za 31,3 posto. Manja specifiCna potroSnja elektricne energije u
odnosu na Hrvatsku ostvarena je u trinaest zemalja.

9000

8000

Figures 2.11.3. and 2.11.4. present the total final energy
consumption per capita and final electricity consumption

per capita in Croatia and in forty-four selected countries

and countries in transition. In 20195, the total final energy
consumption per capita in Croatia, not including the category
of non-energy use, amounted to 1 689 kg oil equivalent. It
was 21.3 percent below the European Union average (EU 28);
sixteen of observed countries had lower consumption than
that in Croatia. Final electricity consumption per capita in
Croatia amounted to 3 644 kWh and was 31.3 percent below
the European Union average (EU 28); thirteen of observed
countries had lower electricity consumption than that in
Croatia.
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Slika | Figure 2.11.3. Neposredna potros$nja energije po stanovniku | Final energy consumption per capita

Izvor | Source: EIHP
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Slika | Figure 2.11.4. Neposredna potrosnja elektrine energije po stanovniku | Final electricity consumption per

capita - lzvor | Source: EIHP

2.12. Potrosnja energije u industriji

Struktura potroSnje oblika energije u industriji tijekom
promatranog razdoblja od 2010. do 2015. godine prikazana

je utablici 2.12.1. Taj je razvoj za proteklo razdoblje od

1988. do 2015. godine prikazan na slici 2.12.1. Potrosnja
energije u industriji nastavila se smanjivati pa je tako i u

2015. godini ostvareno smanjenje za 0,5 posto u odnosu

na prethodnu godinu. Takvom padu potrodnje doprinijelo je
smanijenje potro3nje tekucih goriva, ugljena i koksa te pare i
vrele vode, dok je istodobno potro$nja ogrjevnog drva i ostale
biomase, prirodnog plina i elekiricne energije porasla. Najvece
smanjenje izrazeno postocima ostvareno je u potrosnji tekucih
goriva, a iznosilo je 8,7 posto. U potrosnji ugljena i koksa te
pare i vrele vode smanjenje potrosnje iznosilo je 5,8 posto,
odnosno 3,5 posto. Potro3nja ogrjevnog drva i ostale biomase,
elektricne energije i prirodnog plina povecana je za 26,7 posto,
4,3 posto, odnosno za 1,3 posto.

U razdoblju od 2010. do 2015. godine ostvaren je trend
smanjenja potrosnje energije u industriji s prosjecnom
godinjom stopom od 4,3 posto. U tome razdoblju ostvaren

2.12 Final Energy Consumption in
Industry

The shares of specific energy forms in the final energy
consumption in industry in the period from 2010 till 2015
are given in Table 2.12.1. The same trends in the period from
1988 till 2015 are given in Figure 2.12.1. In 2015, energy
consumption in industry continued to decrease, so in 2015
it decreased by 0.5 percent compared to the previous year.
Such decrease in the final energy consumption was the result
of decrease in the consumption of liquid fuels, coke and coal
and steam and hot water, while the final energy consumption
of fuel wood and other biomass, natural gas and electricity
increased. The biggest decrease, expressed as percentage,
was recorded in the use of liquid fuels and amounted to 8.7
percent. The decrease of coal and coke consumption, as well
as steam and hot water consumption was smaller, by 5.8
percent and 3.5 percent, respectively. The consumption of
fuel wood and biomass, electricity and natural gas increased
by 26.7 percent, 4.3 percent and 1.3 percent, respectively

In the period from 2010 till 2015, the final energy
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je trend smanjenja u potro3nji vecine oblika energije, osim

u potro3nji ogrjevnog drva i ostale biomase €ija je potrosnja
rasla s prosje¢nom godisnjom stopom od 6,2 posto. Najbrze
se smanjivala potronja prirodnog plina i tekucih goriva s
prosje¢nim godisnjim stopama od 10,1 posto, odnosno 8
posto. PotroSnja pare i vrele vode i ugljena i koksa smanjivala

se s prosjecnim godisnjim stopama od 4,7 odnosno 2,8 posto.

Smanjenije potrosnje elekiricne energije bilo je neznatno, a
prosjecna godisnja stopa iznosila je 0,1 posto.

consumption in industry decreased at an average annual rate
of 4.3 percent. In this period there was a decreasing trend in
the consumption of all energy forms, except for fuel wood and
other biomass whose consumption increased at an average
annual rate of 6.2 percent. The consumption of natural

gas and liquid fuels decreased most rapidly, at average
annual rates of 10.1 percent and 8 percent respectively.

The consumption of steam and hot water and coal and coke
decreased at average annual rates of 4.7 percent and 2.8
percent, respectively. A decrease in the consumption of
electricity was slightly, at an average rate of 0.1 percent.

Tahlica | Table 2.12.1. Neposredna potro$nja energije u industriji | Final energy consumption in industry

Ugljen i koks

Coal and coke 9,28 8,19
Ogrjevno drvo i hiomasa

Fuel Wood and Biomass 0.86 0,63
Tekuéa goriva

Liquid Fuels 3,32 3,13
Plinovita goriva 1242 e
Gaseous Fuels

Elektr!cfla energija 1218 .
Electricity

Para i vrela voda

Steam and Hot Water 12,22 11,93
UKUPNO - 1696

TOTAL

7,63

1,18

2,76

8,14

10,65

11,20

41,56

PJ %

8,74 8,54 8,05 -5,8 -2,8
0,96 0,92 1,17 26,7 6,2
2,53 2,40 2,19 -8,7 -8,0
7,31 7,21 7,30 13 -10,1
11,06 11,59 12,09 43 -0,1
10,34 9,98 9,62 -3 -4.7
40,92 40,63 40,42 -0,5 -4,3

Izvor | Source: EIHP
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1988. 1990. 1995.

m Ugljen i koks - Coal and coke

m Plinovita goriva - Gaseous Fuels

m Elektricna energija - Electricity

2005. 2010. 2015.

m Ogrjevno drvo i biomasa - Fuel wood and biomass Tekuca goriva - Liquid Fuels

w Paraiv.voda - Steam and H. Water

Slika | Figure 2.12.1. Neposredna potroSnja oblika energije u industriji | Final energy consumption in industry by

energy forms - Izvor | Source: EIHP

Udjeli oblika energije koji su sudjelovali u opskrbi industrije u
2010. i 2015. godini prikazani su na slici 2.12.2. U navedenom
razdoblju smanijeni su udjeli prirodnog plina, tekucih goriva i
pare i vrele vode, dok su udjeli ostalih energenata povecani.
Elektricna energija i para i vrela voda su oblici energije koji u
ukupnoj potro3niji energije u industriji sudjeluju s najvecim
udjelima. Udio pare i vrele vode smanjen je s 24,3 na 23,8
posto, a udio elekiricne energije je povetan s 24,2 na 29,9
posto. Znacajno mjesto u industrijskoj potrosnji energije
zauzima ugljen i koks €iji je udio s 18,5 povecan na 19,9
posto. Takoder je povecan i udio ogrjevnog drva i biomase s
1,7 na 2,9 posto. Najvece smanjenije udjela ostvario je prirodni
plinitos 24,7 na18,1 posto. Udio tekucih goriva smanjen je s
6,6 na 5,4 posto.

The shares of energy forms that participated in energy supply
to industry in 2010 and 2015 are presented in Figure 2.12.2.
In the stated period, the shares of natural gas, liquid fuels
and steam and hot water decreased, whereas the shares of
other energy forms increased. Electricity and steam and hot
water had the largest shares in the final energy consumption
in industry. The share of steam and hot water decreased from
24.3 percent to 23.8 percent, and the share of electricity
increased from 24.2 percent to 29.9 percent. In the final
energy consumption in industry, coal and coke take the
significant place and their share increased from 18.5 percent
to 19.9 percent. The share of fuel wood and biomass also
increased from 1.7 percent to 2.9 percent. The share of
natural gas had the biggest decrease, from 24.7 percent to
18.1 percent. The share of liquid fuels decreased from 6.6
percent to 5.4 percent.
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Uglien i koks | Coal and coke 18,5%

Paraivrelavoda | Steam and Hot Water 24,3%

Elektricna energija | Electricity 24,2%

Uglien i koks | Coal and coke 19,9%

Paraivrelavoda | Steam and Hot Water 23,8%

Elektricna energija | Electricity 29,9%

Ogrijevno drvo i biomasa |
Fuel wood and biomass 1,7%

Tekuca goriva | Liquid Fuels 6,6%

2010. godina
Year: 2010
Plinovita goriva | Gaseous Fuels 24,7%
Ogrjevno drvo i biomasa |
Fuel wood and biomass 2,9%
Tekuca goriva | Liquid Fuels 5,4%

2015. godina
Year: 2015

Plinovita goriva | Gaseous Fuels 18,1%

Slika | Figure 2.12.2. Udjeli oblika energije u neposrednoj potrosnji industrije | Shares of energy forms in final
energy consumption in industry — lzvor | Source: EIHP

PotroSnja energije u pojedinim industrijskim granama za
proteklo razdoblje od 2010. do 2015. godine prikazana je u
tablici 2.12.2. Na slici 2.12.3. prikazan je razvoj potrosnje
energije u pojedinim industrijskim granama tijekom razdoblja
od 1988. do 2015. godine. U odnosu na prethodnu godinu
povecanje potrosnje energije ostvareno je u industriji Zeljeza i

Celika, kemijskoj industriji, industriji papira i ostaloj industrij.

U ostalim industrijskim granama ostvareno je smanjenje
potrosnje energije. Porast potrosnje energije u industriji
Zeljeza i Celika iznosio je 0,9 posto, u kemijskoj industriji 6,1
posto, u industriji papira 7,7 posto, a u ostaloj industriji 4,5
posto. Najvece smanjenje potroSnje od 47,3 posto ostvareno
je u industriji obojenih metala. U ostalim industrijskim
granama smanjenje potrosnje energije bilo je neSto manje
pa je tako u industriji nemetalnih minerala ono iznosilo 9,8
posto, u prehrambenoj industriji 6,3 posto, a u industriji
gradevinskog materijala samo 0,1 posto.

Energy consumption by specific industrial sectors in the
period from 2010 till 2015 is given in Table 2.12.2. The
trends in energy consumption by these sectors during the
period from 1988 till 2015 are presented in Figure 2.12.3.
Compared to the previous year, energy consumption increased
iniron and steel industry, chemical industry and paper and
pulp industry. All other industrial sectors reduced their energy
consumption. The increase in energy consumption in iron
and steel industry amounted to 0.9 percent, in chemical
industry 6.1 percent, in paper and pulp industry 7.7 percent
and in other industry it amounted to 4.5 percent. The biggest
decrease in energy consumption was recorded in the non-
ferrous metal industry and amounted to 47.3 percent. In other
industrial sectors, a decrease in energy consumption was
somewhat smaller, so in non-metallic minerals industry it
amounted to 9.8 percent, in food industry it amounted to 6.3
percent, and in construction materials industry it amounted
only 0.1 percent.



ENERGY IN CROATIA 2015 ®

Tijekom razdoblja od 2010. do 2015. godine u industriji je
ostvaren trend smanjenja potroSnje energije s prosje¢nom
godidnjom stopom od 4,3 posto. Trend smanjenja potro3nje
energije ostvaren je u svim industrijskim granama. Najbrze
se smanjivala potrosnja energije u industriji papira, industriji
obojenih metala, kemijskoj industriji i industriji nemetalnih
minerala gdje su prosjecne godisnje stope pada iznosile 10,4
posto, 8,4 posto, 7,2 posto i 4,6 posto. Potro3nja energije u
ostalim industrijskim granama smanjivala se nesto sporije

pa je tako u industriji Zeljeza i Celika prosjecna godisnja
stopa iznosila 4,3 posto. U prehrambenoj industriji i industriji
gradevinskog materijala potro3nja energije se smanjivala s
prosjecnom godisnjom stopom od 4,1 odnosno 3,7 posto,
dok je za ostalu industriju ta stopa iznosila 0,6 posto.

2 mENERGY IN CROATIA 2015

During the period from 2010 till 2015, the final energy
consumption in industry decreased at an average annual rate
of 4.3 percent. This trend was evident in all industrial sectors.
Energy consumption decreased most rapidly in paper and
pulp industry, non-ferrous metals industry, chemical industry
and non-metallic minerals industry at average annual rates

of 10.4 percent, 8.4 percent, 7.2 percent and 4.6 percent,
respectively. The energy consumption in other industry
sectors decreased somewnhat slower so the iron and steel
industry decreased at an average annual rate of 4.3 percent.
Food industry and construction material industry decreased at
an average annual rate of 4.1 percent and 3.7 percent, while
other industry decreased at an average annual rate of 0.6
percent.

Tablica | Table 2.12.2. PotroSnja energije u industrijskim granama | Final energy consumption by industrial

sectors

Industrija Zeljeza i éelika

Iron and Steel Industry
Industrija obojenih metala
Non-Ferrous Metals Industry
Industrija nemetalnih minerala
Non-Metallic Minerals Industry
Kemijska industrija

Chemical Industry

Industrija gradevnog materijala
Construction Materials Industry
Industrija papira

Pulp and Paper Industry

Prehrambena industrija
Food Industry

Ostala industrija
Other Manufacturing Industries

UKUPNO INDUSTRIJA
TOTAL INDUSTRY

2,67 2,56

0,47 0,59

2,42 2,38
8,55 7,92
15,09 13,11
3,04 2,77

9,95 9,67

8,11 7,96

50,30 46,96

1,65

0,63

2,15

5,34

12,15

2,68

9,11

7,86

41,56

T e e e
PJ %

2,06 2,12 2,14 09 -4,3
0,63 0,58 0,31 -47,3 -8,4
2,15 2,13 1,92 -9.8 -4,6
9,33 5,54 5,88 6,1 -1,2
12,79 12,52 12,51 -0,1 =37
1,74 1,63 1,75 7,7 -10,4
8,56 8,58 8,05 -6,3 -4.1
7,68 7,53 7,87 4,5 -0,6
40,92 40,63 40,42 -0,5 -4,3

lzvor | Source: EIHP
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m Industrija obojenih metala - Non-Ferrous Metals Industry
m Kemijska industrija - Chemical Industry

» Industrija papira - Pulp and Paper Industry

m Ostala industrija - Other Manufacturing Industries

Slika | Figure 2.12.3. PotroSnja energije u industrijskim granama | Final energy consumption by industrial

sectors - Izvor | Source: EIHP

Udjeli industrijskih grana u ukupnoj potrodnji energije

u industriji u 2010. i 2015. godini prikazani su na slici
2.12.4. U promatranom razdoblju smanjen je udio kemijske
industrije, industrije papira, industrije nemetalnih minerala i
industrije obojenih metala, udio industrije Zeljeza i Celika nije

se promijenio, dok su udjeli ostalih grana industrije povecani.

Najvece povecanije udijela ostvarila je ostala industrija, Ciji je
udio sa 16,1 povecan na 19,5 posto. Najve¢i udio u potrodnji
energije u industriji ostvarila je industrija gradevinskog
materijala, Ciji je udio povecan s 30 na 30,9 posto u 2015.
godini. Udio prehrambene industrije neznatno je povecan
$19,8 na 19,9 posto, a udio industrije Zeljeza i ¢elika nije

se promijenio te je iznosio 5,3 posto. Najvee smanjenje
udjela za 2,5 posto ostvarila je kemijska industrija tako da

je njezin udio u 2015. godini iznosio 14,5 posto Takoder je
smanjen i udio industrije papiraza 1,7 postoito s 6 na 4,3
posto u 2015. godini. Udjeli industrije nemetalnih minerala i
industrije obojenih metala neznatno su smanjeni za 0,1 posto
te su u 2015. godini iznosili 4,7 posto, odnosno 0,8 posto.

The shares of industrial sectors in the total final energy
consumption in industry in 2010 and 2015 are presented

in Figure 2.12.4. In the observed period, chemical industry,
paper and pulp industry, non-metallic minerals industry
and non-ferrous metals decreased their respective shares
in the total energy consumption, the share of iron and steel
remained the same, while the shares of other industry sectors
increased. The share of other manufacturing industries had
the biggest increase, from 16.1 percent to 19.5 percent.
The biggest share of energy consumption in the industry
was recorded in construction materials industry, its share
increased from 30 percent to 30.9 percent in 2015. Food
industry slightly increased its share from 19.8 percent to
19.9 percent and the iron and steel industry share remained
the same and amounted to 5.3 percent. The biggest share
decrease in the industry was recorded in chemical industry,
and amounted to 2.5 percent, so in 2015, its share amounted
to 14.5 percent. The share of paper and pulp industry
decreased by 1.7 percent, from 6 percent to 4.3 percent

in 2015. The shares of non-metallic industry and non-
ferrous metals industry slightly decreased by 0.1 percent,
S0 in 2015, they amounted 4.7 percent and 0.8 percent,
respectively.
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Prehrambena industrija | Food Industry 19,8%

Industrija papira | Pulp and Paper Industry 6,0%

Industrija gradevnog materijala |
Construction Materials Industry 30,0%

Prehrambena industrija | Food Industry 19,9%

Industrija papira | Pulp and Paper Industry 4,3%

Industrija gradevnog materijala |
Construction Materials Industry 30,9%

Kemijska industrija | Chemical
Industry 17,0%

Kemijska industrija | Chemical
Industry 14,5%
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Ostala industrija | Other Manufacturing Industries 16,1%

Industrija Zeljeza i Celika | Iron
and Steel Industry 5,3%

2010. godina

Industrija obojenih metala | Non-  Year: 2010
Ferrous Metals Industry 0,9%

Industrija nemetalnih minerala |
Non-Metallic Minerals Industry 4,8%

Ostala industrija | Other Manufacturing Industries 19,5%

Industrija Zeljeza i Celika | Iron
and Steel Industry 5,3%

2015. godina

Industrija obojenih metala | Non-  Year: 2015
Ferrous Metals Industry 0,8%

Industrija nemetalnih minerala |
Non-Metallic Minerals Industry 4,7%

Slika | Figure 2.12.4. Udjeli grana industrije u potrosnji energije | Shares of industrial sectors in final energy

consumption - Izvor | Source: EIHP

2.13. Potrosnja energije u prometu

U tablici 2.13.1 je prikazan razvoj strukture oblika energije
utroSenih u prometu u razdoblju od 2010. do 2015. godine.
Na slici 2.13.1. prikazan je isti taj razvoj za viemensko
razdoblje od 1988. do 2015. godine. U 2015. godini
potroSnja energije u prometu povecana je za 4,5 posto u
odnosu na potronju ostvarenu u 2014. godini. Povecana

je potrodnja dizelskog goriva, ukapljenog plina, elektricne
energije i prirodnog plina, dok je potro$nja ostalih energenata
smanjena. Smanjena je potro$nja motornog benzina za 0,2
posto, mlaznog goriva za 2,9 posto i teku¢ih biogoriva za
18,4 posto. Porast potrodnje dizelskog goriva iznosio je 7,8
posto, ukapljenog plina 10,9 posto i elekiricne energije 5,7
posto. Porast potroSnje prirodnog plina, koji jo$ uvijek u
ukupnoj energetskoj potrodnji prometa sudjeluje s vrlo malim
udjelom, iznosio je 2,6 posto.

2.13 Final Energy Consumption in
Transport

Table 2.13.1 shows the trends in the consumption of specific
energy forms in the transport sector in the period from

2010 till 2015. Figure 2.13.1. shows the same trends in the
period from 1988 till 2015. In 2015, energy consumption

in transport increased by 4.5 percent as compared to the
consumption in 2014. The consumption of diesel oil, LPG,
electricity and natural gas increased, while the consumption
of other energy generation products decreased. The
consumption of motor gasoline decreased by 0.2 percent,
jet fuel by 2.9 percent and liquid biofuels by 18.4 percent.
The consumption of diesel oil increased by 7.8 percent, LPG
by 10.9 percent and electricity by 5.7 percent. Natural gas
had a consumption growth by 2.6, but in the total energy
consumption in transport still has a really low share.

o3
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Tijekom proteklog razdoblja od 2010. do 2015. godine During the period from 2010 till 2015, the transport sector
potroSnja energije u prometu rasla je s prosjeCnom increased its energy consumption at an average annual rate of
godinjom stopom od 0,4 posto. Trend smanjenja ostvaren 0.4 percent. There was a decreasing trend in the consumption
je u potroSnji motornog benzina i elektricne energije, dok of motor gasoline and electricity, whereas the consumption
je u potroSnji ostalih oblika energije ostvaren trend porasta of other energy forms increased. The consumption of motor
potrodnje. PotroSnja motornog benzina smanjivala se s gasoline decreased at an average annual rate of 4 percent and
prosjecnom godiSnjom stopom od 4 posto, a elekiriCne the consumption of electricity decreased at an average annual
energije 1,4 posto. U potrosniji dizelskog goriva ostvarena rate of 1.4 percent. The consumption of diesel oil increased
je stopa porasta od 1,9 posto, a u potro$nji mlaznog goriva by 1.9 percent and the consumption of jet fuel increased
prosjeCna godisnja stopa porasta iznosila je 3,1 posto. by 3.1. percent. The consumption of LPG increased at an
Prosjecna godiSnja stopa porasta potroSnje ukapljenog plina average rate of 2.7 percent per year, and the consumption of
iznosila je 2,7 posto, dok su u potrodnji tekucih biogoriva liquid biofuels and natural gas increased at an average annual
i prirodnog plina ostvarene znatno vise stope rasta od 54,9 rate of 54.9 percent and 9.4 percent, respectively.

odnosno 9,4 posto.

Tahlica | Table 2.13.1. Neposredna potro$nja energije u prometu | Final energy consumption in transport by fuels

PJ %

Tokuca blogoriva 0,11 0,14 1,51 1,33 1,25 1,02 184 54,9
Liquid biofuels

:.’::P""“' plin 2,75 2,62 2,57 2,64 2,83 3,14 10,9 2.7
Prirodni plin 0,09 003 0,03 0,06 0,13 0,14 2,6 94
Natural Gas

Motorni ben_zm 28,41 27,76 25,80 25,20 23,26 23,20 0,2 -4,0
Motor Gasoline

Miazno gorivo 454 4,81 498 544 5,46 5,30 29 31
Jet Fuel

Dizelsko gorivo 4968 4887 4800 4972 059 5452 7.8 19
Diesel Oil

Loziva ulja 0,08 0,07 0,08 0,08 0,02 -100,0

Fuel Oils

Elektricna energija 1,12 1,09 1,04 1,01 0,99 1,05 57 14
Electricity

UKUPNO

COTAL 8680 8539 8402 8549 8453 8837 45 04

Izvor | Source: EIHP
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100

PJ

1988. 1990. 1995. 2000. 2005. 2010. 2015
m Ugljen - Coal W Tekuca biogoriva - Liquid biofuels w Ukapljeni plin - LPG
W Prirodni plin - Natural gas M Motorni benzin - Motor gasoline m Mlazno gorivo - Jet fuel
W Dizelsko gorivo - Diesel oil W Loziva ulja - Fuel oils W Elektri¢na energija - Electricity

Slika | Figure 2.13.1. Potro$nja energije u prometu | Final energy consumption in transport
lzvor | Source: EIHP

o5



ENERGIJA U HRVATSKO]J 2015. ®

2 BENERGIJA U HRVATSKO]J 2015.

Udijeli pojedinih oblika energije u ukupnoj energiji utrodenoj

u prometu u 2010. i 2015. godini prikazani su na slici 2.13.2.

U navedenom razdoblju do3lo je do promjena u strukturi
potrosnje energije u prometu i to takvih da je udio dizelskog
goriva, mlaznog goriva, ukapljenog plina prirodnog plina

i tekucih biogoriva povec¢an, a udio ostalih oblika energije
koriStenih u prometu je smanjen. Udio dizelskog goriva
povecan je s 57,2 posto u 2010. godini na 61,7 posto u
2015. godini. Udio mlaznog goriva povecan je s 5,2 posto
na 6 posto u 2015. godini, a udio ukapljenog plina s 3,2 na
3,6 posto. Takoder je povecan i udio tekucih biogoriva s 0,1
posto na 1,2 posto, kao i udio prirodnog plina na vrlo malu
vrijednost od oko 0,2 posto u 2015. godini. Udio motornog
benzina je smanjen za 6,4 posto te je u 2015. godini iznosio
26,3 posto, dok je udio elektriCne energije smanjen s 1,3 na
1,2 posto.

The shares of specific energy forms in total final energy
consumption in transport in 2010 and 2015 are presented

in Figure 2.13.2. In this period the structure of final energy
use in transport sector went through the following changes:
the shares of diesel oil, jet fuel, LPG, natural gas and liquid
biofuels increased, whereas the share of other energy forms
used in transport decreased. The share of diesel oil increased
from 57.2 percent in 2010 to 61.7 percent in 2015. The
share of jet fuels increased from 5.2 percent to 6 percent

in 2015, and the share of LPG increased from 3.2 percent

to 3.6 percent. The share of liquid biofuels increased from
0.1 percent to 1.2 percent, and the share of natural gas
increased to 0.2 percent in 2015. The share of motor gasoline
decreased by 6.4 percent so in 2015, it amounted to 26.3
percent, whereas the share of electricity decreased from 1.3
percent to 1.2 percent.

Miazno gorivo | Jet fuel 5,2%

Motorni benzin | Motor gasoline 32,7%

Prirodni plin | Natural gas 0,09%

Ukapljeni plin | LPG 3,2%

Dizelsko gorivo | Diesel oil 57,2% 2010. godina
Year: 2010

Loziva ulja | Fuel oils 0,09%

Elektricna energija | Electricity 1,3%

Tekuca biogoriva | Liquid biofuels 0,1%

Mlazno gorivo | Jet fuel 6,0%

Motorni benzin | Motor gasoline 26,3%

Prirodni plin | Natural gas 0,2%
Ukapljeni plin | LPG 3,6%

Tekuca biogoriva |
Liquid biofuels 1,2%

2015. godina
Year: 2015

Dizelsko gorivo | Diesel oil 61,7%

Elektricna energija | Electricity 1,2%

Slika | Figure 2.13.2. Udjeli oblika energije u neposrednoj potrosnji energije u prometu | Final energy consumption
in transport by energy forms — lzvor | Source: EIHP
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Potro3nja energije u pojedinim vrstama prometa u razdoblju
od 2010. do 2015. godine prikazana je u tablici 2.13.2, a

na slici je 2.13.3. prikazan je isti taj razvoj za razdoblje od
1988. do 2015. godine. U 2015. godini je u Zeljeznitkom,
pomorskom i rijeEnom prometu, kao i u zraénom prometu
ostvareno smanjenije potrosnje energije. U ostalim vrstama
prometa potroSnja energije je povecana. Poveéanie potrodnje
energije u cestovnom prometu iznosilo je 5,7 posto, u ostalom
prometu 21,6 posto a u javnom gradskom prometu ostvareno
je minimalno povecanje od samo 0,04 posto. U ZeljezniCkom
prometu potro$nja energije smanjena je za 9,1 posto, a

u pomorskom i rijeCnom prometu za 5 posto. Smanjenje
potroSnje energije u zranom prometu iznosilo je 2,8 posto.

Tijekom razdoblja od 2010. do 2015. godine ostvaren je trend
porasta potroSnje energije u vecini vrsta prometa, dok je trend
smanijenja potroSnje energije ostvarenu zeljeznickom prometu i
u javnom gradskom prometu. PotroSnja energije u Zeljeznickom
prometu smanjivala se s prosjecnom godiSnjom stopom od 6,8
posto, a u javnom gradskom prometu sa stopom od 1,3 posto.
Prosjecna godisnja stopa porasta potroSnje energije u zranom
prometu iznosila je 3,1 posto, dok je potro3nja energije u
cestovnom prometu rasla s prosjecnom godisnjom stopom

od 0,3 posto. Trend porasta potrosnje energije u pomorskom

i rijecnom prometu kao i u ostalom prometu ostvaren je s
prosjecnim godisnjim stopama od 2,2 odnosno 6,1 posto.

Tablica | Table 2.13.2.

1,84 1,75 1,65
7713 75,59 74,30
4,65 4,92 5,07
1,65 1,65 1,58
1,45 1,41 1,35
0,08 0,07 0,07
86,80 85,39 84,02

ENERGY IN CROATIA 2015
|

The trends in energy consumption by means of transport

in the period from 2010 till 2015 are given in Table 2.13.2,
and Figure 2.13.3. shows the same trends in the period
from 1988 until 2015. In 2015, energy consumption in

rail transport, sea and river transport and air transport
decreased. In all other means of transport it increased. Energy
consumption in road transport increased by 5.7 percent, the
consumption in non specified means of transport increased
by 21.6 percent and in public city transport by 0.04 percent.
Energy consumption in rail transport decreased by 9.1
percent and in sea and river transport it decreased by 5
percent. Energy consumption in air transport decreased by
2.8 percent.

In the period from 2010 till 2015, there was an upward trend
in energy consumption in most means of transport, while
energy consumption in rail transport and public city transport
decreased. The consumption in rail transport decreased

with avarage annual rate of 6.8 percent and in public city
transport with avarage annual rate of 1.3 percent. The average
annual rate of energy consumption increase in air transport
amounted to 3.1 percent, whereas the energy consumption

in road transport increased at an average annual rate of 0.3
percent. Energy consumption in sea and river transport, as in
the non-specified means of transport, increased at an average
annual rates of 2.2 percent and 6.1 percent, respectively.

1,54 1,43 1,30 -9.1 -6,8
75,17 7417 78,37 5,7 0,3
5,55 5,56 5,40 -2,8 3.1
1,79 1,93 1,84 2o1() 2,2
1,36 1,351 1,352 0,04 1,3
0,09 0,09 0,11 216 6,1
85,49 84,53 88,37 4,5 0,4
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100

P

1988. 1990. 1995. 2000. 2005. 2010. 2015

m Zeljeznicki promet - Rail Transport m Cestovni promet - Road Transport m Zracni promet - Air Transport

m Pomorski i rije¢ni promet - Sea and River Transport m Gradski promet - Public City Transport m Ostali promet - Non Specified

Slika | Figure 2.13.3. Potrosnja energije pojedinih vrsta prometa | Final energy consumption by means of transport
lzvor | Source: EIHP
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Udjeli pojedinih vrsta prometa u 2010. i 2015. godini
prikazani su na slici 2.13.4. U spomenutom razdoblju
ostvarene su manje strukturne promjene. Udjeli cestovnog,
Zeljeznickog i javnog gradskog prometa su smanjeni, udijeli
zraénog i pomorskog i rijecnog prometa su povecani, a udio
ostalog prometa nije se promijenio. Udio zratnog prometa
povecan je za 0,7 posto tako da je u 2015. godini iznosio
6,1 posto. Istodobno je udio pomorskog i rije¢nog prometa
povecan s 1,9 na 2,1 posto. Vecina potrosnje energije

u prometu ostvaruje se u cestovnom prometu kojemu je
udio s 88,9 smanjen na 88,7 posto u 2015. godini. Udio
Zeljeznickog prometa smanjen je s 2,1 na 1,5 posto, a udio
javnog gradskog prometa s 1,7 na 1,5 posto.

2 mENERGY IN CROATIA 2015

The shares of specific means of transport in energy
consumption in 2010 and 2015 are given in Figure 2.13.4.
In this period only minor structural changes took place.

The shares of road transport, rail transport and public city
transport decreased, the shares of air transport and sea

and river transport increased and the shares of other types
of transport remained the same. The share of air transport
increased by 0.7 percent, and in 2015 it amounted to 6.1
percent. The shares of sea and river transport increased from
1.9 percent to 2.1 percent. Most of energy consumption in
transport is realized in road transport whose share decreased
from 88.9 percent to 88.7 percent in 2015. The share of rail
transport decreased from 2.1 percent to 1.5 percent and the
share of public city transport decreased from 1.7 percent to
1.5 percent.

Cestovni promet | Road Transport 88,9%

Zelieznicki transport |
Rail Transport 2,1%
Ostali promet | Non Specified 0,1%

Gradski promet | Public City Transport 1,7%

Cestovni promet | Road Transport 88,7%

Zelieznicki transport |
Rail Transport 1,5%

Ostali promet | Non Specified 0,1%

2010. godina
Year: 2010
ZraCni promet | Air Transport 5,4%
Pomorski i rijecni promet | Sea
and River Transport 1,9%
2015. godina
Year: 2015

Zracni promet | Air Transport 6,1%

Pomorski i rijecni promet | Sea

and River Transport 2,1%

|
Gradski promet | Public City Transport 1,5%

Slika | Figure 2.13.4. Udjeli vrsta prometa u neposrednoj potrosnji energije | Shares of means of transport in final
energy consumption — Izvor | Source: EIHP
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2.14. Potrosnja energije u op¢oj potrosniji

PotroSnja energije u opcoj potrodniji obuhvaca potrosnju
energije u kucanstvima, usluznom sektoru, poljoprivredi i
gradevinarstvu. Razvoj strukture oblika energije utroSenih

u opc¢oj potrodniji u razdoblju od 2010. do 2015. godine
prikazan je u tablici 2.14.1. Isti taj razvoj tijekom proteklog
razdoblja od 1988. do 2015. godine prikazan je na slici 2.14.1.
PotroSnja energije u opcoj potrodnji u 2015. godini povecana
je za 7,9 posto u odnosu na prethodnu godinu. Povecana je
potroSnja svih oblika energije, a samo je potrosnja ugljena
smanjena za 16,9 posto. Potro3nja ogrjevnog drva i ostale
biomase povecana je za 13,9 posto, tekucih goriva za 5,2
posto, prirodnog plina za 8,5 posto i elektricne energije za 3,1
posto. U odnosu na prethodnu godinu takoder je povecana
potroSnja toplinske energije za 5,1 posto, kao i potrodnja
ostalih obnovljivih izvora (energija Sunca, geotermalna energija
i biogoriva) za 5,7 posto.

Tijekom razdoblja od 2010. do 2015. godine potro3nja energije
u opCoj potrodnji ostvarila je trend smanjenja s prosje¢nom
godiSnjom stopom od 2,2 posto. U tome razdoblju ostvaren

je trend smanjenja potroSnje vecine oblika energije, a samo je
u potro3niji ostalih obnovljivih izvora energije ostvaren porast
potroSnje i to s prosje¢nom godiSnjom stopom od 11,6 posto.
PotroSnja ugljena i tekucih goriva ostvarile su najbrzi trend
smanjenja potro3nje s prosjecnim godisnjim stopama od 18,2
posto, odnosno 5,8 posto. Potro3nja prirodnog plina i toplinske
gnergije smanjivala se s prosjecnim godisnjim stopama od
3,91 4,6 posto. U potro3nji elektricne energije i ogrievnog drva
i biomase takoder je ostvaren trend smanjenja potro3nje, a
prosjecne godisnje stope su iznosile 0,8 odnosno 0,4 posto.

2.14 Final Energy Consumption in Other
Sectors

Energy consumption in other sectors includes the energy
used in households, services, agriculture and construction
subsectors. The trends in the consumption of energy used
in other sectors in the period from 2010 till 2015 are given
in Table 2.14.1. Also, Figure 2.14.1. shows the same trends
during the period from 1988 till 2015. In 2015, the overall
annual energy consumption in other sectors increased by
7.9 percent compared to the previous year. There was an
increase in the consumption of all forms of energy, while
the consumption of coal decreased by 16.9 percent. The
consumption of fuel wood and biomass increased by 13.9
percent, the consumption of liquid fuels increased by 5.2
percent, the consumption of natural gas decreased by 8.5
percent and consumption of electricity increased by 3.1
percent. As compared to the previous year, the consumption
of heat increased by 5.1 percent, as well as the consumption
of other renewables (solar energy, geothermal energy and
biofuels) by 5.7 percent.

During the period from 2010 till 2015, energy consumption
in other sectors decreased at an average annual rate of 2.2
percent. In this period the consumption of most energy forms
decreased, whereas the consumption of other renewables
increased, at an average annual rate of 11.6 percent. The
consumption of coal and liquid fuels decreased most rapidly
at annual average rates of 18.2 percent and 5.8 percent,
respectively. The consumption of natural gas and heat
decreased at average annual rates of 3.9 percent and 4.6
percent, respectively. Also, the consumption of electricity and
fuel wood and biomass decreased at average annual rates of
0.8 percent and 0.4 percent, respectively.
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Tablica | Tahle 2.14.1. Neposredna potroSnja energije u opéoj potro$nji | Final energy consumption in other

sectors
PJ %

Ugljen 0,26 0,23 0,22 0,18 0,11 0,09 16,9 18,2
Coal
UL g e 45T 4827 4288 488 139 04
Fuel Wood and Biomass
Tekuca gorlva 2806 2662 2336 2166 1980 2082 52 58
Liquid Fuels
Plinovita goriva 32.29 29,55 2773 26,87 24.45 26,52 8,5 -3,9
Gaseous Fuels
Cloktrica energlja 374 4373 4350 411 4076 42,01 3.1 08
Electricity
Toplinska energija 913 867 810 8238 68 7.2 5.1 48
Heat
Obnovljivi izvori 051 0.55 0,59 0,63 084 0,88 5,7 11,6
Renewables
UKUPNO
SoTL 16381 157,98 15208 14795 13570 14638 79 22

lzvor | Source: EIHP
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1988. 1990. 1995. 2000. 2005. 2010. 2015.
= Ugljen - Coal m Ogrjevno drvo i biomasa - Fuel Wood and biomass Tekuca goriva - Liquid Fuels
m Plinovita goriva - Gaseous Fuels m Elektricna energija - Electricity u Toplinska energija - Heat

m Obnovljivi izvori - Renewables

Slika | Figure 2.14.1. PotroSnja ohlika energije u sektoru opce potrosnje | Final energy consumption in other
sectors hy energy forms — Izvor | Source: EIHP
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Na slici 2.14.2. prikazani su udjeli oblika energije koji su
utroSeni u sektoru opce potrodnje u 2010. i 2015. godini.
Strukturne promjene koje su se dogodile tijekom promatranog
SestogodiSnjeg razdoblja karakterizira smanjenje udjela tekucih
goriva za 2,9 posto, prirodnog plina za 1,6 posto i toplinske
energije za 0,7 posto. Takoder je smanjen i udio ugljena koji se
zadrzao na vrlo niskoj razini od samo 0,1 posto, dok su udjeli
ostalih oblika energije povecani. Udio tekucih goriva smanjio
se sa 17,1 na 14,2 posto, a udio prirodnog plina s 19,7 na
18,1 posto. Takoder je smanijen i udio toplinske energije s 5,6
na 4,9 posto. Udio elektricne energije povecan je za 2 posto, S
26,7 posto u 2010. godini na 28,7 posto u 2015. godini. Udjeli
ogrjevnog drva i ostale biomase te ostalih obnovljivih izvora
energije (geotermalna energija, Sunceva energija i biogoriva)
povecani su za 3 posto, odnosno 0,3 posto i u 2015. godini su
iznosili 33,4 odnosno 0,6 posto.

Toplinska energija | Heat 5,6%

Elektricna energija | Electricity 26,7%

Plinovita goriva | Gaseous
Fuels 19,7%

Toplinska energija | Heat 4,9%

Elektricna energija | Electricity 28,7%

Plinovita goriva | Gaseous
Fuels 18,1%

Figure 2.14.2. shows the shares of energy forms used in
other sectors in 2010 and 2015. Structural changes that
took place during this six-year period were as follows:

a significant decrease in the share of liquid fuels by 2.9
percent, a decrease in the share of natural gas by 1.6 percent
and a decrease in heat by 0.7 percent, as well as a decrease
in the share of coal, noting that the share of coal amounted
to merely 0.1 percent, while the share of other energy forms
increased. The share of liquid fuels dropped from 17.1
percent to 14.2 percent, whereas the share of natural gas
dropped from 19.7 percent to 18.1 percent. In addition, the
share of heat decreased from 5.6 percent to 4.9 percent. The
share of electricity increased by 2 percent, from 26.7 percent
in 2010 to 28.7 percent in 2015. The shares of fuel wood and
other biomass as well as of other renewables (geothermal
energy, solar energy and biofuels) increased by 3 percent
and 0.3 percent, respectively, and in 2015 amounted to 33.4
percent and 0.6 percent, respectively.

Obnovljivi izvori | Renewables 0,3%
Uglien | Coal 0,2%

Ogrjevno drvo i biomasa | Fuel

Tekuca goriva | Liquid Fuels 17,1%

Wood and biomass 30,4% 2010. godina
Year: 2010
Obnovljivi izvori | Renewables 0,6%
Uglien | Coal 0,1%
Ogrjevno drvo i biomasa | Fuel .
Wood and biomass 33,4% 2015. godina
Year: 2015

Tekuca goriva | Liquid Fuels 14,2%

Slika | Figure 2.14.2. Udjeli oblika energije u opcoj potrosnji energije | Shares of energy forms in other sectors’
final energy consumption — lzvor | Source: EIHP
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Potro$nja energije u pojedinim sektorima opCe potrosnje u
razdoblju od 2010. do 2015. godine i u razdoblju od 1988.
do 2015. godine prikazana je u tablici 2.14.2., odnosno na
slici 2.14.3. Ukupna potroSnja energije u op¢oj potrodnji u
2015. godini povecana je za 7,9 posto, pri Cemu je potro3nja
energije smanjena u poljoprivredi i gradevinarstvu, dok je
kucanstvima i uslugama ostvareno povecanje potrosnje.
PotroSnja energije u sektoru usluga ostvarila je porast od
9,5 posto, a u kucanstvima 8,6 posto. Smanjenje potro3nje
energije u odnosu na prethodnu godinu u poljoprivredi je
iznosilo 0,6 posto, a u gradevinarstvu 0,1 posto.

Tijekom razdoblja od 2010. do 2015. godine ostvaren je
trend smanjenja potro3nje energije s prosje¢nom godisnjom
stopom od 2,2 posto. Pri tome se potro3nja energije
smanjivala u svim sektorima. U sektoru usluga ostvaren je
trend smanjenja potro3nje energije s prosje¢nom godisnjom
stopom od 0,9 posto, a u kucanstvima je prosjecna godisnja
stopa smanjenija iznosila 2,6 posto. Potro$nja energije

u poljoprivredi smanjivala se s prosjeCnom godisnjom
stopom od 1,2 posto, dok je smanjenje potro3nje energije u
gradevinarstvu bilo najbrze, s prosjecnom godiSnjom stopom
od 5,1 posto.

2 mENERGY IN CROATIA 2015

Energy consumption by specific subsectors in the period
from 2010 till 2015 and in the period from 1988 till 2015

is shown in Table 2.14.2. and Figure 2.14.3., respectively.
In 2015, the total final energy consumption in other sectors
increased by 7.9 percent, and the decrease occurred in
agriculture and construction, while in households and
services the consumption of energy increased. Energy
consumption in services increased by 9.5 percent while in
households it increased by 8.6 percent. Compared to the last
year, a decrease in energy consumption in agriculture and in
the construction subsector amounted to 0.6 percent and 0.1
percent, respectively.

In the period from 2010 till 2015, the final energy
consumption decreased at an average annual rate of 2.2
percent. Energy consumption decreased in all subsectors.

In the services sector energy consumption decreased at

an average annual rate of 0.9 percent, and in households it
decreased at an average rate of 2.6 percent annually. Energy
consumption in agriculture decreased at an average annual
rate of 1.2 percent, whereas the consumption in construction
decreased at a high average annual rate of 5.1 percent.

Tablica | Table 2.14.2. PotroSnja energije u podsektorima opée potros$nje | Final energy consumption in other

sectors by subsectors

11602 11073
32,13 31,60
1027 1049
5,39 516
UKUPNO OPCA POTROSNJA
TOTAL OTHER SECTORS 16381 157,98

PJ

107,32

30,36

9,61

4,79

152,08

%

104,38 93,76 101,83 8,6
29,49 28,07 30,75 95
9,47 9,70 9,64 -0,6
4,60 4,16 4,16 -0,1
147,95 135,70 146,38 79

lzvor | Source: EIHP
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Slika | Figure 2.14.3. PotroSnja energije u pojedinim sektorima opée potrosnje | Final energy consumption in other
sectors hy subsectors — Izvor | Source: EIHP

Na slici 2.14.4. prikazani su udjeli pojedinih sektora u
ukupnoj potro3nji energije u op¢oj potrodnji u 2010. i 2015.
godini. U navedenom razdoblju povecan je udio sektora
usluga i poljoprivrede, a udjeli kucanstava i gradevinarstva
su smanjeni. NajviSe energije trosilo se u kucanstvima
kojima je udio sa 70,8 posto smanjen na 69,6 posto. Udio
sektora usluga povecéan je za 1,4 posto te je u 2015. godini
iznosio 21 posto, dok je udio poljoprivrede povecan je za 0,3
posto pa je u 2015. godini iznosio 6,6 posto. Nastavljeno je
smanjivanje udjela gradevinarstva u 2015. godini i to s 3,3 na
2,8 posto.

Figure 2.14.4. shows the shares of specific subsectors in
other sectors’ total energy consumption in 2010 and 2015.
In this period the share of services and agriculture increased,
whereas the shares of households and construction
decreased. Most energy was used in households, whose
share decreased from 70.8 percent to 69.6 percent. The
share of services increased by 1.4 percent, and in 2015 it
amounted to 21 percent. The share of agriculture increased
by 0.3 percent, and in 2015 it amounted to 6.6 percent. Also,
the share of construction decreased from 3.3 percent to 2.8
percent in 2015.
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Kuc¢anstva | Households 70,8%

2010. godina
Year: 2010
Gradevinarstvo | Construction 3,3% Usluzni sektor | Services 19,6%
Poljoprivreda | Agriculture 6,3%
Kucanstva | Households 69,6%
2015. godina
Year: 2015

Gradevinarstvo | Construction 2,8%
Usluzni sektor | Services 21,0%

Poljoprivreda | Agriculture 6,6%

Slika | Figure 2.14.4. Udjeli podsektora opée potroSnje u potrosnji energije | Shares of subsectors in other
sectors’ final energy consumption — Izvor | Source: EIHP
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3.1. Rezerve

3 mOIL AND OIL PRODUCTS

3.1 Reserves

Tablica | Table 3.1.1. Bilanéne rezerve i proizvodnja nafte i kondenzata | Oil and condensate reserves and

production
Nafta i kondenzat 2006. 2007. 2008. 2008. 2010. 2011. 2012. 2013. 2014.  2015.
0il and Condensate
3!
e el 96001 117191 114725 108236 104816 115540 115316 134711 125078 119321

Reserves (1 000 m?)

Proizvodnja (1 000 t)

174 791 A
Production (1 0001) Sl 879, 835, 6,

720,4 664,4 599,9 600,7 593,2 670,2

lzvor | Source: Ministarstvo gospodarstva| Ministry of Economy

3.2. Kapaciteti u naftnom sustavu

3.2.1. Proizvodnija i prerada

Sirova nafta proizvodi se iz 33 naftna polja, a plinski
kondenzat iz 8 plinsko-kondenzatnih polja. Kapaciteti
prerade u rafinerijama nafte u Republici Hrvatskoj prikazani
su u tablici 3.2.1.

3.2 Oil Sector Capacities

3.2.1 Production and processing

Crude oil is produced from 33 oil fields and gas
condensation products from 8 gas-condensation fields.
Processing capacities of the Croatian refineries are shown
in the following Table.

Tablica | Table 3.2.1. Kapaciteti prerade u rafinerijama nafte u Republici Hrvatskoj | Processing capacities of
oil refineries in the Republic of Croatia

Kapaciteti prerade
Processing capacities

Instalirani (1 000 tona/god.)
Installed (1 000 tons/year)

1. RAFINERIJA NAFTE RIJEKA (URINJ) OIL REFINERY RIJEKA (URINJ)
atmosferska destilacija atmospheric destillation 5000
reformiranje reforming 730
FCC FCC 1000
visbreaking visbreaking 600
izomerizacija isomerization 250
HDS/MHC gasoil desulphurization 1.040/560
Hidrokreking hydrocracking 2600
2. RAFINERIJA NAFTE SISAK OIL REFINERY SISAK
atmosferska destilacija atmospheric destillation 4000
reformiranje reforming 680
FCC FCC 470
koking coking 270
vakum destilacija vacuum destillation 850
bitumen bitumen 350
3. MAZIVA ZAGREB d.o.0. LUBE REFINERY ZAGREB Ltd.
maziva lubricants 60

lzvor | Source: INA
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3.2.2. Transport Jadranskim naftovodom

Jadranski naftovod izgraden je 1979. godine kao
medunarodni sustav transporta nafte od tankerske luke

i terminala OmiSalj do domacih i inozemnih rafinerija u
isto€noj i srediSnjoj Europi. Projektirani kapacitet cjevovoda
je 34 milijuna tona transporta nafte godiSnje, a instalirani 20
milijuna tona. Kapacitet skladiSta na terminalima Omisalj,
Sisak i Virje iznosi 1 540 000 m?3 za naftu te 202 000 m?
za derivate u Omislju i Zagrebu (tablica 3.2.2.).

Tablica | Table 3.2.2.

Skladiste | Storage (m?)

UL Sirova nafta Derivati nafte
Crude oil Petroleum products

Omisalj 1000 000 60 000

Sisak 500 000 -

Virje 40 000 -

Zagreb (Zitnjak) - 142 000

Sustav JANAF-a sastoji se od:
1. prihvatno-otpremnog terminala Omisalj na otoku Krku

2. cjevovoda dugackog 622 kilometra s dionicama:
Omisalj-Sisak; Sisak-Virje (s dionicom do Lendave)-
Gola (hrvatsko-madarska granica); Sisak-Slavonski
Brod (s dionicom do Bosanskog Broda)-Sotin
(hrvatsko-srpska granica)

3. prihvatno-otpremnih terminala u Sisku, Virju i kod
Slavonskog Broda

4. podmorskog naftovoda OmiSalj-Urinj, koji povezuje
terminal Omi$alj na otoku Krku s INA-Rafinerijom nafte
Rijeka na kopnu. Gjevovod je ukupne duljine 7,2 km,
od ¢ega je priblizno 6 km podmorski dio.

Promieri i duljine trasa JANAF-a prikazani su u tablici
3.2.3.

3.2.2 Jadranski naftovod pipeline transportation

JANAF pipeline was constructed in 1979 as an international
oil transportation system from the tanker and terminal port
of OmiSalj to domestic and foreign refineries in Eastern and
Mid-Europe. The designed pipeline capacity amounts to 34
million tons of oil a year, and the installed one is 20 million
tons. The storage capacity at the OmiSalj, Sisak and Virje
terminals equals 1 540 000 m? for oil (Table 3.2.2) and
202 000 m? for oil products in Omisalj and Zagreb.

The JANAF system consists of the following:

1. Reception and forwarding terminal of Omi$alj on the
island of Krk;

2. Pipelines in the total length of 622 kilometers with the
following sections: OmiSalj-Sisak; Sisak-Virje (with a
section to Lendava)-Gola (Croatian-Hungarian border);
Sisak-Slavonski Brod (with a section to Bosanski
Brod)-Sotin (Croatian-Serbian border);

3. Reception and forwarding terminals in Sisak, Virje and
near Slavonski Brod; and

4. OmiSalj-Urinj submarine pipeline, which connects
terminal port of Omisalj on the island of Krk with the
INA-Rijeka Qil Refinery on land. The total pipeline
length is 7.2 kilometers, with the submarine section of
approximately 6 kilometers.

Diameters and lengths of JANAF pipeline routes are shown
in the Table 3.2.3.
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Tablica | Table 3.2.3. Trase JANAF-a | JANAF pipeline routes
lzvor | Source: JANAF
3.2.3. Prodaja 3.2.3 Selling capacities
Po procijeni je u Hrvatskoj u 2015. godini bilo 826 In 2015, there were about 826 petrol stations in total in
benzinskih postaja. Od toga je u vlasniStvu INA d.d. bilo Croatia, out of which 382 petrol stations were owned by
njih 382. Na autocestama u Republici Hrvatskoj nalazi se INA. On Croatian motorways there are 76 petrol stations
76 benzinskih postaja (procjena). (estimation).
Kretanje ukupnog broja benzinskih postaja u Republici Trends in the total number of petrol stations in the
Hrvatskoj u razdoblju od 2005. do 2015. godine Republic of Croatia from 2005 to 2015 are shown in the
prikazano je u tablici 3.2.4. i na slici 3.2.1. following Table and Figure.

Tablica | Table 3.2.4. Broj benzinskih postaja u Republici Hrvatskoj od 2005. do 2015. godine | Number of
petrol stations in the Republic of Croatia from 2005 to 2015

418 420 412 413 413 413 395 396 383 381 382

w
—
w

354 345 371 384 396 414 384 429 441 444

731 774 757 785 797 809 809 780 812 822 826

lzvor | Source: INA, EIHP
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Slika | Figure 3.2.1. Broj henzinskih postaja u Republici Hrvatskoj od 2005. do 2015. godine | Number of petrol
stations in the Republic of Croatia from 2005 to 2015 - Izvor | Source: INA, EIHP
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3.2.4.Biogoriva

Ukupni proizvodni kapaciteti biogoriva u Hrvatskoj u
2015. godini iznosili su 64 000 tona godi$nje biodizela,
tj. 56 580 toe.

Tijekom 2015. godine u Republici Hrvatskoj proizvedeno
je 17 373 tona biodizela (15 358 toe) od Cega je oko 96
posto plasirano na domace trZiste.

=== Ostali | Others

=== Ukupno | Total

3.2.4 Biofuels

Total capacities for liquid biofuels in Croatia for 2015
are 64 000 tons per year of biodiesel or 56 580 toe.

In 2015, it was produced 17 373 t of biodiesel in
Croatia or 15 358 toe, out of which 96 percent ended
up at the domestic market.
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4

3.3. Energetske bilance tekuc¢ih goriva 3.3 Energy Balances of Liquid Fuels
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tisuce tona Thousand metric tons
720,4 664,4 599,9 600,7 593,2 670,2 13,0 -1,4
3536,2 2838,3 23250 2461,8 18512 2328,0 25,8 -8,0

10,5 -1447 1834 -29,7 -3,0 -84,4

42671 33580 31083 30328 24414 29138 19,3 73
1042 848 507 644 527 514 25 132
41629 32732 30576 29684 23887 28624 19,8 72
42666 36152 37320 33911 29816 33799 134 46
30 241 268 341 262 373 4238 13
Ukupna proizvodnja rafinerija | Gross refinery output
| Rafineriski proizvodi  Oil refinery produets | 42316 35911 37052 3570 29554 33426 131 46
| ukaplieniplin P& 2457 2144 2387 2001 1890 2091 106 32
| -motonibenin  -motorgasoline 10938 6711 9904 9283 8050 8429 47 51
| petolejiMB  -keosenetypeyetfuel 946 1172 971 1086 1058 1043 14 20
| dizelskogorivo  dieseloil 10790 9338 11328 10724 9511 1082 138 01
| -ekstalakolozivoulie  lightfuelol 2277 1969 1535 1694 1125 1675 489 60
| lodvoulie  uelol 862 7314 5625 5143 4235 4892 155  -108
| -primamnibenzin  -naphtha 662 901 590 304 31 525 58,6 45
| -bitumen  bitumen 665 495 256 360 26 -100,0
| rafinerijskiplin  refinerygas 1615 2671 2938 1754 2762 208 2477 52
_ 3284 1196 1518 1131 565 1869 2308  -107
lzvor | Source: EIHP
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Slika | Figure 3.3.1. RaspoloZiva sirova nafta u Republici Hrvatskoj | Crude oil supply in the Republic of Croatia

lzvor | Source: EIHP
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Slika | Figure 3.3.2. Proizvodnja derivata nafte u hrvatskim rafinerijama | Petroleum products production in
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Croatian oil refineries — Izvor | Source: EIHP
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Tablica | Table 3.3.2. Derivati nafte | Petroleum products

tisuée tona Thousand metric tons

| UKUPNAPROIZVODNJA  TOTALPRODUCTION 43557 36950 37705 34178 30095 33987 12,9 48
| -Rafineriie  -Petroleumrefineries | 42316 3591,1 37052 33570 20554 33426 13,1 46
| -Degazolinaza  -NGLplamt 1241 1039 653 608 541 56,1 37 147
‘Uz mpot | 13932 17089 17023 15842 20785 21918 55 95
ez Bt | 19247 15733 15583 15398 15477 18583 20,1 07
| Brutoraspolozivo  Emergysupplied 37608 39405 39123 35496 36942 37288 09 02
| Potrosnjazapogon  Energysectorownuse | 2621 3544 3603 2565 3424 2382 304 19
 -proizvodnja nafte f pina -oi and gas extraction

 olelropriveda  -electic ey supply industry

_ rafineije  -petroleumrefineries | 2621 3544 3603 2565 3424 2382 304 19
| Energetske transformacije  Total transformation sector 4755 6547 8117 4993 6360 6564 3,2 6.7
_ -termoelektrane  -thermopowerplants | 160 594 613 198 26 127 3885 45
_ javnetoplane  -public cogenerationplants 1084 909 502 274 268 358 386 199
_ -janekotiovnice  -publicheatingplants 281 288 168 82 60 76 267 230
 -industrijske toplane -industrial cogeneration plants | 2052 1660 1474 737 629 855 B9 161
 -industrijske kotlonice  -industrial heating plants 217 223 110 73 72 609 7458 229
_ rafineijle  -petroleumrefineries | 961 2873 5250 3629 5305 4539 144 364
wradskeplinare  gaswors

| Neenergetskapotrosnja  Nomemergyuse | 2155 2145 1689 1772 1571 1500 45 70
| Neposredna potroSnja  Final energy consumption | 28077 27169 25714 26166 25587 2684,2 49 09
Cindustia Industy 1942 1668 1580 2047 2103 2185 39 24
| -gradevnog materijala  -construction materials | 1444 1187 1174 1684 1761 1865 59 5,3
_ -prehrambena  -foodproducion 248 249 177 159 150 160 67 -84
(Promet  Tamspot 19645 19338 18726 19115 18910 19844 49 02
| eljeznicki all 285 264 248 234 212 175 75 93
cestovsi  -road | 17688 17335 16732 16982 16788 17824 6,2 02
zagni 1039 1100 1138 1243 1246 1209 30 3.1
_ -pomorskiirijeéni  -seaandriver | 368 372 354 405 435 412 53 23
 jawnigradski  -publiceity 265 267 254 251 229 224 22 | 33
| Opéapotrosnja  Othersectos | 6490 6163 5408 5004 4574 4813 52 58
| kuéanstva  -households 2223 1977 1646 1447 1210 1364 127 93
-uslige  -semvices 947 858 716 603 514 596 160  -88
. -poljoprivieda  -agricultre | 2154 2205 2006 1951 1947 1947 20
| -graditeliste  construction 1166 1123 1040 1003 903 906 03 49

Izvor | Source: EIHP
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Slika | Figure 3.3.3. RaspoloZivi derivati nafte u Republici Hrvatskoj | Petroleum products supply in the
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Slika | Figure 3.3.4. Ukupna potrosnja derivata nafte u Republici Hrvatskoj | Petroleum products consumption in
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the Republic of Croatia — Izvor | Source: EIHP
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Tablica | Table 3.3.3. Ukapljeni plin | LPG

_ 3018 2660 2804 2498 2253 2478 100 -39
| -Rafinerije  -Petoleumrefineries | 2457 2144 2387 2091 1890 2091 106 32
| -Degawolinaza  -NeLplamt 561 516 417 407 363 387 66 7.2
ez mpt 137 140 141 395 434 359 473 212
Cwez  Egot 157 1273 1457 1446 1318 1428 83  -17
| Brutoraspolozivo  Energysupplied 1627 1500 1473 1457 1389 1400 08 30
| -proizvodnjanafte i plina -oil and gas extraction

| -elektroprivieda  electric energy supply industry

Cfinerie  petolewnrefineries 22 15

 Energetske transtormaciie  Total transformation sector 05

| jawekotiowice  -public heating plants

 industrijske toplane.-industrial cogeneration plants 05

 -industrijske kotiowice  -industrial heating plants

gadskeplinare  gaswoks

| Nepostednapotronja  Finalenergy consumption 1627 1500 1446 1442 1389 1400 08 30
Cndustiia  mdwswy 139 138 160 172 145 87 404 -89
 geljezaicelia  -ionandsteel 14 21 28 38 22 08 636 -106
_ -obojenihmetala  -non-femousmetals 31 38 51 53 42 08 810 237
 -gradevnog materijala  -construction materials 32 28 3 27 24 16 333 129
(Pomet  Tamspot 587 559 548 563 604 670 10,9 27
ikl

| cestomi  oead 587 559 548 563 604 670 10,9 27
Cmaena
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Slika | Figure 3.3.5. RaspoloZive koli¢ine ukapljenog plina u Republici Hrvatskoj | LPG supply in the Republic of
Croatia - Izvor | Source: EIHP
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Slika | Figure 3.3.6. Ukupna potroSnja ukapljenog plina u Republici Hrvatskoj | LPG consumption in the Republic
of Croatia — Izvor | Source: EIHP



ENERGY IN CROATIA 2015 ®
3 m OIL AND OIL PRODUCTS

Tablica | Table 3.3.4. Motorni benzin | Motor gasoline

lzvor | Source: EIHP
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Slika | Figure 3.3.7. Raspoloziva koli¢ina motornog benzina u Republici Hrvatskoj | Motor gasoline supply in the
Republic of Croatia — Izvor | Source: EIHP



ENERGIJA U HRVATSKOJ 2015. ®
3mNAFTAIDERIVATI NAFTE

800

700
600
500
400
300
200
100

0

1988. 1990. 1995. 2000. 2005. 2010. 2015.

tisuée tona/thousand metric tons

M Industrija - Industry W Cestovni promet - Road transport M Ostali promet - Public city transport ™ Poljoprivreda - Agriculture m Gradevinarstvo - Construction

Slika | Figure 3.3.8. PotroSnja motornog benzina u Republici Hrvatskoj | Motor gasoline consumption in the
Republic of Croatia - Izvor | Source: EIHP
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Slika | Figure 3.3.9. RaspoloZivo mlazno gorivo i petrolej u Republici Hrvatskoj | Jet fuel and kerosene supply in the
Republic of Croatia — Izvor | Source: EIHP
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Slika | Figure 3.3.10. PotroSnja mlaznog goriva i petroleja u Republici Hrvatskoj | Jet fuel and kerosene
consumption in the Republic of Croatia — Izvor | Source: EIHP
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Slika | Figure 3.3.11. RaspolozZivo dizelsko gorivo u Republici Hrvatskoj | Diesel fuel supply in the Republic of
Croatia - Izvor | Source: EIHP
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Slika | Figure 3.3.12. Potrosnja dizelskog goriva u Republici Hrvatskoj | Diesel fuel consumption in the
Republic of Croatia - Izvor | Source: EIHP
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. Ekstralako lozZivo ulje | Extra light fuel oil

tisuce tona Thousand metric tons
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Slika | Figure 3.3.13. RaspoloZivo ekstralako loZivo ulje u Republici Hrvatskoj | Extra light fuel oil supply in the
Republic of Croatia — Izvor | Source: EIHP
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Slika | Figure 3.3.14. Potrosnja ekstralakog loZivog ulja u Republici Hrvatskoj | Extra light fuel oil consumption
in the Republic of Croatia - Izvor | Source: EIHP
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Tablica | Table 3.3.8.  LoZivo ulje | Residual fuel oil

tisuce tona Thousand metric tons
8682 7314 5625 5143 4236 4892 15,5 -10,8
56,8 13,3 63,0 0,3 30,2 55,8 84,8 -0,4
401,7  371,7 3263 3759 3352 3772 12,5 -1,3

-45,7 99,0 37,4 59,2 46,2 48,8

5,6 23,1 0,2
4720 4489 3366 1979 1648 2164 31,3 -14.4
58,5 39,6 22,3 53,0 51,5 20,5 -60,2 -18,9
58,5 39,6 22,3 53,0 51,5 20,5 -60,2 -18,9
359,7 3559 2684 1172 90,4 1744 92,9 -13,5
15,1 58,5 60,1 18,9 1,6 10,6 562,5 -6,8
108,3 90,9 49,6 27,4 26,8 35,8 33,6 -19,9
23,2 23,5 13,7 4,5 29 3,7 27,6 -30,7
1914 160,7 1344 59,5 52,3 68,7 31,4 -18,5
21,7 22,3 10,6 6,9 6,8 55,6 717,6 20,7
53,8 53,4 45,9 27,7 22,9 21,5 -6,1 -16,8
29,0 26,2 18,1 12,5 1,7 12,4 6,0 -15,6
0,3 0,3 0,7 0,6 0,7 0,6 -14,3 14,9

1,2 1,4

2,2 1,8 1,8 0,1
0,6 09 0,1 0,1

7,3 5,6 5,5 4,4 4,9 3,9 -20,4 -11,8
0,1 0,2

13,5 13,5 7,0 5,8 5,0 6,3 26,0 -14.1
3,8 2,5 3,0 15 1,1 1,6 45,5 -15,9
2,0 1,8 1,9 2,0 0,4 -100,0
2,0 18 1,9 2,0 0,4 -100,0

22,8 25,4 25,9 13,2 10,8 9,1 -15,7 -16,8

10,4 11,8 12,3 6,2 5,1 43 -15,7 -16,2
8,0 9,1 9,5 4,0 3,2 2,7 -15,6 -19,5
4,4 4,5 4,1 3,0 2,5 2,1 -16,0 -13,8
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Slika | Figure 3.3.15. RaspoloZivo loZivo ulje u Republici Hrvatskoj | Residual fuel oil supply in the Republic of
Croatia - lzvor | Source: EIHP
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Slika | Figure 3.3.16. Potrosnja loZivog ulja u Republici Hrvatskoj | Residual fuel oil consumption in the

Republic of Croatia - Izvor | Source: EIHP
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9. Ostali naftni derivati | Non specified petroleum products

tisuce tona Thousand metric tons
6906 5786 5538 3750 3862 4649 20,4 -7,6
6226 5263 5302 3549 3684 4475 215 -6,4
68,0 52,3 23,6 20,1 17,8 17,4 -2,2 -239
3121 518,56 7433 642,7 814,6 751,8 1,7 19,2
324,2 189,3 145,1 103,7 120,6 214,3 7 -7,9

-33,5 74 -15,9 -11,3 63,9 8,4
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203,6 314,8 335,8 202,0 290,9 27,7 -25.2 13
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Slika | Figure 3.3.17. Ostali derivati nafte raspolozivi u Republici Hrvatskoj | Non specified petroleum products
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Slika | Figure 3.3.18. PotrosSnja ostalih derivata nafte u Republici Hrvatskoj | Non specified petroleum

products consumption in the Republic of Croatia — Izvor | Source: EIHP
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3.4. Energetski subjekti

U kategoriji proizvodnije naftnih derivata energetski subjekt u
2015. godini bila je INA-INDUSTRIJA NAFTE d.d. U kategoriji
transporta nafte naftovodima i drugim oblicima transporta
energetski subjekti su bili JADRANSKI NAFTOVOD d.d. i

HZ CARGO d.0.0. U Kategoriji transporta naftnih derivata
produktovodima i drugim oblicima transporta prisutan je bio
HZ CARGO d.0.0.

Do kraja 2015. godine je u kategoriji transporta nafte, naftnih
derivata i biogoriva cestovnim vozilom dozvolu za obavljanje
energetske djelatnosti od Hrvatske energetske regulatorne
agencije dobilo ukupno 11 tvrtki.

Dozvolu za obavljanje energetske djelatnosti trgovine na
veliko naftnim derivatima je do kraja 2015. godine ishodilo
ukupno 42 tvrtke: INA-INDUSTRIJA NAFTE d.d., TIFON
d.0.0., CRODUX DERIVATI DVA d.0.0., ANTUNOVIC TA
d.0.0., 0G ADRIATIC d.o.0., NAUTICA VUKOVAR d.0.0.,
TANKERKOMERC d.d., PETROL d.o.0., LUKOIL Croatia d.o.o0.,
LUKA PLOCE - TRGOVINA d.0.0., MS PROMET d.0.0., VELIS
d.0.0., NAFTA CENTAR d.o0.0., Hrvatska agencija za obvezne
zalihe nafte i naftnih derivata, MASSILIA d.0.0., BHG Bitumen
Adria d.0.0., BIOTRON d.0.0., ENERGOSPEKTAR d.0.0.,
SIROVINA BENZ TRANSPORT d.0.0., ADRIA OIL d.0.0.,
TERMINAL DUNAV d.0.0., APIOS d.0.0., RIJEKATANK d.0.0.,
AGS HRVATSKA d.0.0., SIRO-NEK d.0.0., CRODUX PLIN
d.0.0., LACINOX PETROL d.0.0., GENITIV d.0.0., RIJEKA
TRANS d.0.0., ETRADEX d.0.0., OKTAN ZAZINE d.0.0.,
TEHNOPETROL j.d.0.0., HODAK d.0.0., KTC d.d., O.W.
Bunker Croatia d.0.0., TRI BARTOLA d.0.0., MONOPTER
d.0.0., LUKA PLOCE ENERGIJA d.0.0., DP OIL ENERGY
d.0.0., Air BP Croatia d.0.0., HELP IN THE WORLD j.d.c.0. i
OCEANCONNECT MARINE d.o.0.

Dozvolu za obavljanje energetske djelatnosti skladistenja nafte
i naftnih derivata je do kraja 2015. godine ishodilo ukupno

20 tvrtki: TANKERKOMERC d.d, JADRANSKI NAFTOVOD

d.d., TIFON d.0.0., NAFTNI TERMINALI FEDERACIE d.0.0.,
INA-MAZIVA d.0.0., NAUTICA VUKOVAR d.0.0., PETROL
d.0.0., LUKA PLOCE - TRGOVINA d.0.0., INA-INDUSTRIJA
NAFTE d.d., KEPOL TERMINAL d.0.0., BUTAN PLIN d.0.0.,
TERMINAL DUNAV d.0.0., PETROL PLIN d.o.o0.,

3.4 Energy Companies

In the production of oil products the energy company in
2015 was INA-INDUSTRIJA NAFTE. In the transport of oil
and oil products by pipelines and other means of transport
two parties were involved: JADRANSKI NAFTOVOD (Adriatic
Pipeling) and HZ CARGO (Croatian Railways). As far as the
transport of oil products by product pipelines and other
means of transport is concerned, the player is HZ CARGO
(Croatian Railways).

In the category of road transport of crude oil, oil products and
liquid biofuels, the Croatian Energy Regulatory Council had
issued 16 licenses by the end of 2014,

By the end of 2015, the oil products wholesale license had
been obtained by 42 companies: INA-INDUSTRIJA NAFTE,
TIFON, CRODUX DERIVATI DVA, ANTUNOVIC TA, 0G
ADRIATIC, NAUTICA VUKOVAR, TANKERKOMERC, PETROL,
LUKOIL Croatia, LUKA PLOCE - TRGOVINA, MS PROMET,
VELIS, NAFTA CENTAR, Hrvatska agencija za obvezne

zalihe nafte i naftnih derivata (Croatian Compulsory Qil
Stocks Agency), MASSILIA, BHG Bitumen Adria, BIOTRON,
ENERGOSPEKTAR, SIROVINA BENZ TRANSPORT, ADRIA OIL,
TERMINAL DUNAV, APIOS, RIJEKATANK, AGS HRVATSKA,
SIRO-NEK, CRODUX PLIN, LACINOX PETROL, GENITIV,
RIJEKA TRANS, ETRADEX, OKTAN ZAZINE, TEHNOPETROL,
HODAK, KTC, O.W. Bunker Croatia, TRI BARTOLA,
MONOPTER, LUKA PLOCE ENERGIJA, DP OIL ENERGY, Air BP
Croatia, HELP IN THE WORLD and OCEANCONNECT MARINE.

By the end of 2015 the license for oil and oil products
storage had been obtained by 20 companies:
TANKERKOMERC, JADRANSKI NAFTOVOD, TIFON, NAFTNI
TERMINALI FEDERACIJE, INA-MAZIVA, NAUTICA VUKOVAR,
PETROL, LUKA PLOCE - TRGOVINA, INA-INDUSTRIJA NAFTE,
KEPOL TERMINAL, BUTAN PLIN, TERMINAL DUNAV, PETROL
PLIN, BIOTRON, ZAGREBACKI PROMETNI ZAVOD, NAFTA
CENTAR, SIROVINA BENZ TRANSPORT, EURO GAS, ETRADEX
i RIJEKA TRANS.
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BIOTRON d.0.0., ZAGREBACKI PROMETNI ZAVOD d.0.0.,
NAFTA CENTAR d.o.0., SIROVINA BENZ TRANSPORT d.o0.0.,
EURO GAS d.o.0., ETRADEX i RIJEKA TRANS.

U kategoriji trgovine na veliko i malo ukapljenim naftnim
plinom (UNP) energetski subjekt u 2015. godini bila je INA-
INDUSTRIJA NAFTE d.d.

Dozvolu za trgovinu na veliko ukapljenim naftnim plinom
(UNP) je do kraja 2015. godine dobilo ukupno 11 tvrtki:
BUTAN PLIN d.0.0., PETROL-PLIN d.0.0., ZAGREBACKI
PROMETNI ZAVOD d.0.0., CRODUX PLIN d.0.0., ISTRABENZ
PLINI d.0.0., PROENERGY d.0.0., GAS OIL RIJEKA d.0.0.,
PROPAN-BUTAN d.0.0, EURO GAS d.o.0., APIOS d.0.0. i
BRALA d.o.0.

3.5. Cijene naftnih derivata

Na sljedecoj slici i tablici (3.5.1.) prikazano je kretanje
maloprodajnih cijena derivata nafte u razdoblju od
2005. do 2015. godine.
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By the end of 2015, the license for LPG wholesale and retail
sale had been obtained by INA-INDUSTRIJA NAFTE.

The license for LPG wholesale had been obtained by 11
companies by the end of 2015: BUTAN PLIN, PETROL-PLIN,
ZAGREBACKI PROMETNI ZAVOD, CRODUX PLIN, ISTRABENZ
PLINI, PROENERGY, GAS OIL RIJEKA, PROPAN-BUTAN,
EURO GAS, APIOS and BRALA.

3.5 Petroleum Product Prices

Changes in petroleum product retail prices from 2005 to
2015 are shown in the following Figure and Table.
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2010. 2011. 2012. 2013. 2014. 2015.

@B )8 EURO 95 - Bezolovni motorni benzin Eurosuper - Unleaded Motor Gasoline

@9 UNP A - Autoplin - Liquefied petroleum gas

@B DG-EURO - Dizelsko gorivo Eurodizel - Eurodiesel
DG-PLAVI - Dizelsko gorivo Plavi - Eurodiesel Blue

@B | UEL - Ekstralako lozivo ulje - Light Fuel Oil

Slika | Figure 3.5.1. Kretanje maloprodajnih cijena derivata nafte u razdoblju od 2005. do 2015. godine| Changes
in petroleum product retail prices from 2005 to 2015 - Izvor | Source: EIHP
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Tablica | Table 3.5.1. Maloprodaijne cijene naftnih derivata (kn/l) - godiSnji prosjek | Petroleum product retail
prices (HRK/I) - annual average

[ [ S I I O
- 7,72 - 6,96 4,02 4,17

- 8,24 7,88 7,26 4,21 4,70

- 8,16 7,92 7,40 4,24 4,66

- 8,58 8,48 8,63 5,05 5,83

- 7,38 7,33 6,79 3,68 4,08 3,80
- 8,45 8,41 7,82 4,64 5,08 4,59
- 10,00 9,63 9,05 5,48 6,17 4,97
- 10,90 10,51 9,87 6,26 7,06 5,46
- 10,68 10,34 9,69 6,23 6,75 5,16
- 10,99 10,47 9,85 6,03 6,52 5,09
- 9,82 9,49 8,73 4,87 4,79 3,96

Izvor | Source: EIHP
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Pravna steCevina Europske unije iz podrucja energetike,

a posebice Direktiva 2009/73/EC Europskog parlamenta

i Vije¢a od 13. srpnja 2009. o zajednickim pravilima za
unutarnje trziste prirodnog plina (SL. L 211, 14. 8. 2009.)
prenesena je u zakonodavstvo Republike Hrvatske Zakonom
0 trZiStu plina (,Narodne novine®, brojevi 28/2013,
14/2014). Ovim se Zakonom ureduju pravila i mjere za
sigurnu i pouzdanu proizvodnju, transport, skladistenije,
upravljanje terminalom za ukapljeni prirodni plin (UPP),
distribuciju i opskrbu plinom te za organiziranje trZista plina
kao dijela plinskog trZiSta Europske unije. Nadalje, utvrduju
se pravila koja se odnose na zastitu kupaca, organiziranje

i funkcioniranje plinskog sektora, koncesija za distribuciju
plina i koncesija za izgradnju distribucijskog sustava,
pravo pristupa trece strane, model bilancnih skupina,
otvoren pristup trZistu, utvrdivanje obveza op¢ih usluga i
prava kupaca plina, a koja ukljucuju prava krajnjinh kupaca,
odvojeno vodenje poslovnih knjiga, financijskih izvjes¢a,
pravila pristupa plinskom sustavu, nacela uzajamnosti i
prekogranicni transport plina.

European Union acquis in the energy sector, in particular
Directive 2009/73/EC of the European Parliament and of

the Council of 13 July 2009 concerning common rules for
the internal market in natural gas (0J. L 211, 14 8th, 2009)
has been transposed into Croatian legislation by Gas market
law (“Official Gazette”, no. 28/2013 and 14/2014). This

Law establishes rules and measures for the safe and reliable
production, transmission, storage, management of terminal
for liquefied natural gas (LNG), gas distribution and supply
as well as for the organization of the gas market as part of the
gas market of the European Union. Furthermore, it lays down
the rules relating to the protection of customers, organization
and functioning of the natural gas sector, the concession

for gas distribution, concession for the construction of

the distribution system, the right of access to third-party,
model of balance groups, open access to the market,
determining the obligations of general services and rights of
gas customers, which include the rights of end customers,
separate bookkeeping, financial statements, the rules of
access to the gas system, the principle of reciprocity and
cross-border gas transmission.
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4.1 Reserves

Tablica | Table 4.1.1. Bilanéne rezerve i proizvodnja prirodnog plina (u 10°m?) | Natural gas reserves and

production (in 10°m3)

Prirodni plin

Natural Gas 2000. 2005. 2010.

Rezerve 292045 303586 315871 239599
Reserves

Proizvod_nia 16585 22834 27272

Production

2012. 2013. 2014. 2015.

242143 213866 179330 149286

20131 1856,1 17470 1780,5

Izvor | Source: Ministarstvo gospodarstva, EIHP | Ministry of economy, EIHP

4.2. Kapaciteti plinskog sustava i mreze

4.2.1.Proizvodnja i prerada

Prirodni plin se proizvodi iz 16 plinskih polja Panona i

10 plinskih polja Jadrana Cime se podmiruje 70,7 posto
domacih potreba. Medutim, kada se u proracun ukljuci samo
prirodni plin iz Jadrana koji pripada Hrvatskoj, domacim
prirodnim plinom je podmireno 56,1 posto ukupnih potreba.
Proizvodnja plina iz Jadranskog podmorija nesto je veca od
proizvodnje ostvarene u Panonu. Najveci dio plina iz Panona
dolazi iz leziSta Molve i Kalinovac. Uz leziSte Molve su
izgradena postrojenja za preradu i pripremu plina za transport.
Kapaciteti Centralnih plinskih stanica Molve | i lll koje se
koriste u procesu prerade plina prikazani su u tablici 4.2.1.

4.2 Gas Sector Capacities and Networks

4.2.1 Production and processing

Natural gas is produced from 16 on-shore and 10 off-shore
gas fields meeting 70.7 percent of total domestic demand.
However, when gas produced in the Adriatic that actually
belongs to Croatia is included in calculation, domestic

gas amounts to 56.1 percent of Croatian total gas demand.
More than half of total gas production has been gained from
the Adriatic Sea. The largest share of gas produced in the
Pannonian is coming from gas fields Molve and Kalinovac.
Units for processing and preparation of gas for transportation
are situated near Molve gas field. Capacities of Central gas
stations Molve I and Il are shown in the Table 4.2.1.

Tablica | Table 4.2.1. Proizvodni kapaciteti centralnih plinskih stanica (10°m?%/dan) | Production capacities of the

central gas stations (10°m?3/day)

Centralna plinska stanica
Central gas station

Molve | 1
Molve Il 5
Ukupno | Total 6

Instalirani kapaciteti (10°m?/dan)
Installed capacities (10°m?/day)

lzvor | Source: INA
4.2.2. Transport

Transport prirodnog plina je regulirana energetska djelatnost
koja se obavlja kao javna usluga i predstavlja osnovnu
djelatnost tvrtke PLINACRO koja je vlasnik i operator plinskog
transportnog sustava. Opis, razvoj, gradenje i odrZavanje
transportnog sustava, upravljanje i nadzor nad njime te ostali
aspekti poslovanja u okviru transportnog sustava uredeni su

4.2.2 Gas Transmission

Natural gas transmission is a regulated energy activity
performed as a public service and represents the primary
activity of the company PLINACRO Ltd, which is the
owner and the operator of the gas transmission system.
Description, development, construction and maintenance
of the transmission system as well as its management and
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Mreznim pravilima transportnog sustava (Plinacro, brojevi
01/2015111/2015).

U 2015. godini sustavom je transportirano 26 371 milijuna
kWh prirodnog plina od ¢ega 22 542 milijuna kWh od ulaza u
transportni sustav do izlaznih mjerno-redukcijskih stanica, te
ostatak od 3 829 milijuna kWh do podzemnog skladista plina
Okoli. Tijekom 2015. godine na razini sustava je ostvaren
najveci transport u iznosu od 113 milijuna kWh/dan.

3500

3000

supervision and other business aspects of transmission
system are requlated by the Gas transmission system Network
Code (Plinacro, no. 01/2015 and 11/2015).

In 2015, 26 371 million kWh of natural gas were transported,
of which 22 542 million kWh from the entry points to the exit
measuring-reduction stations, and 3 829 million kWh to the
underground gas storage Okoli. At the system level, maximum
gas transmission achieved in 2015 was 113 million kWh/day.

2500

n
|
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Koli¢ina/ Volume - (x10° kWh)
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1] 1] 1\ \
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X Xl Xl

Vil Vil IX

W Podzemno skladiste plina Okoli / Underground gas storage Okoli

M Kupci na transportnom sustavu (krajnji kupci) / Customers on gas transmission system

M Kupci na distribucijskom sustavu / Customers on distribution system

Slika | Figure 4.2.1. Struktura transportiranih koli¢ina prirodnog plina prema izlaznim mjerno-redukcijskim
stanicama tijekom 2015. godine | Structure of transported natural gas volumes per exit measuring-reduction

stations in 2015 - Izvor | Source: PLINACRO

PLINACRO raspolaze s ukupno 2 694 km plinovoda, a u 2015.
godini transport plina se odvijao putem 2 410 km plinovoda.

Plin je u transportni sustav preuziman preko devet prikljucaka
na ulaznim mjernim stanicama, od kojih je Sest u funkciji
prihvata iz proizvodnih polja na teritoriju Republike Hrvatske,
dva su prikljucka medunarodna i u funkciji su prihvata plina iz
uvoznih dobavnih pravaca (Slovenija i Madarska), dok je jedan
prikljucak u funkciji povlacenja plina iz podzemnog skladista
Okoli.

Predaja plina iz transportnog sustava odvijala se putem 164
prikljucaka na 157 izlaznih mjerno-redukcijskih stanica.

0d navedenih prikljucaka njih 38 je u funkciji predaje plina
industrijskim kupcima na transportnom sustavu, dok se putem
126 prikljucaka plin predaje u distribucijske sustave.

Transportni sustav omogucuije predaju plina na podrucju 18
Zupanija.

PLINACRO manages a total of 2 694 km of pipelines of which
2 410 km was engaged in gas transmission in 2015.

Gas was delivered to the transmission system through nine
entry measuring stations of which six stations are used to
accept gas from the domestic gas fields, two stations are
interconnections and entry stations for gas from the imports
routes (from Slovenia and Hungary) while one connection is
in function of gas withdrawal from underground gas storage
Okoli.

Gas is delivered from the transmission system through

164 connections at 157 exit measuring-reduction stations.
38 connections is in function of gas delivery points for
industrial consumers on the transmission system, whereas
126 connections are used for gas delivery to gas distribution
systems.

The transmission system enables gas delivery in the area of
18 Counties.
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Vukovarsko - srijemska Zupanija

sdinska supaniia . Viroviticko 1.64% supanii
Varazdln?’sléaSOz/upanua podravska zupanija Zadar§ka vzupan'qa 0,11°f>
1997 1,60% Zagrebacka Zupanija 2,24%

Sibensko - kninska zupanija /Bjelovarsko - bilogorska Zupanija 1,63%
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5 0
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Slika | Figure 4.2.2. Struktura transportiranih koli¢ina prirodnog plina po Zupanijama tijekom 2015. godine |
Structure of transported natural gas volumes per County in 2015 - Izvor | Source: PLINACRO

Tablica | Table 4.2.2. Promjeri i duljine transportnih plinovoda u Republici Hrvatskoj | Diameters and lengths of
transmission pipelines in the Republic of Croatia

800 700 600 500 450 400 350 300 250 200 150 <150 U';gg:o

81 53 175 862 95 126 62 525 76 197 337 105 2694

lzvor | Source: PLINACRO

Tablica | Table 4.2.3. Kategorizacija transportnih plinovoda u Republici Hrvatskoj | Categorization of transmission
pipelines in the Republic of Croatia

Medunarodni Magistralni Regionalni Spojni Ukupno
International Main transmission lines Regional Local linking lines Total

lzvor | Source: PLINACRO
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Slika | Figure 4.2.3. Plinski transportni sustav u Republici Hrvatskoj | Gas transmission system in the Republic of

Croatia - lzvor | Source: PLINACRO

4.2.3. Skladistenje

Skladiste plina Okoli je u sastavu drustva Podzemno skladiSte
plina d.o.o. (PSP) koje je u vlasniStvu operatora transportnog
sustava, PLINACRO d.0.0. a koje prihod ostvaruje pruzanjem
usluge skladistenja prirodnog plina. Prema zakonskim
odredbama skladiStenje prirodnog plina regulirana je
djelatnost pod nadzorom Hrvatske energetske regulatorne
agencije.

Tehnicki uvjeti, upravljanje, razvoj i odrZavanje sustava
skladista, prava i duznosti operatora i korisnika sustava
skladista plina, procedura ugovaranja kao i povezivanje s
ostalim dijelovima plinskog sustava detaljno su propisani
Pravilima koriStenja sustava skladista plina (UPR-175 -
1/2014 od 29. prosinca 2014.), koja je operator nakon
provedene javne rasprave donio uz suglasnost Hrvatske
energetske regulatorne agencije.

Skladiste PSP Okoli smjeSteno je na lokaciji Velika Ludina
u Sisacko-moslavackoj zupaniji. U fondu skladista je 35

4.2.3 Storage

The underground gas storage Okoli is operated by the
company Podzemno skladiSte plina, Ltd. which is owned by
the transmission system operator PLINACRO Ltd. and that
generated its revenue through the provision of natural gas
storage at regulated conditions defined by the Croatian Energy
Regulatory Agency.

Technical conditions, operation, management, development
and maintenance of the storage system, connection with other
parts of gas system, the rights and duties of operators and
users of the gas storage system, contracting procedure as well
as connecting with other parts of the gas system are regulated
by the Rules of the gas storage system usage (UPR-175 -
1/2014 published on 29th december 2014), which is brought
after a public hearing with the consent of the Croatian Energy
Regulatory Agency.

UGS Okoli is located in Velika Ludina in Sisak-Moslavina
County. The storage fund holds 35 wells in stock, of which 24
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buSotina od Cega su 24 radne buSotine, 9 je mjernih buSotina
(za pracenje stanja leziSta) te dvije utisne buSotine za
povratno utiskivanje leziSne vode. Projektirani radni obujam

podzemnog skladista plina Okoli iznosi 550 milijuna m? plina.

Maksimalni satni kapacitet povlacenja plina iznosi 240 000
m?/h, a maksimalni kapacitet utiskivanja plina iznosi 160 000
méh. U svrhu pobolj$anja kapaciteta povlacenja izgradene
su i opremljene dvije nove buSotine koje ¢e se izgradnjom
plinovoda ukljuciti u sustav skladistenja plina (planirano) do
kraja 2016. godine, a modernizacijom kompresorske stanice
povecat ¢e se i kapacitet utiskivanja.

Tijekom 2015. godine u skladiste je utisnuto ukupno 236
milijuna m? plina, a tijekom ciklusa povlacenja povuceno je
290,8 milijuna m? plina.

4mNATURAL GAS

are operating wells, 9 monitoring wells (monitoring the state

of the deposit) and two injection wells for injection of reservoir
water. The designed capacity of underground gas storage is 550
mem of gas. Maximum withdrawal capacity is 240 000 m3/h,
and maximum injection capacity is 160 000 m?/h. In order to
improve the withdrawal capacity two new wells were built and
equipped and will be included in the gas storage system by the
completion of the pipeline (planned) by the end of 2016. Also,
the injection capacity will increase with the modernization of
compressor station.

During 2015 a total of 236 million m® of gas was injected into
gas storage while about 290.8 million m? of gas were withdrawn
during the withdrawal cycle (Fig. 4.2.3).

Slika | Figure 4.2.4. Rad PSP Okoli u 2015. godini | Operation of UGS Okoli in 2015 — Izvor | Source: PLINACRO
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4.2.4. Distribucija

Distribuciju prirodnog plina u Hrvatskoj je u 2015. godini
obavljalo 35 energetskih subjekata. Duljina distribucijske
plinske mreze iznosi 17 627 km.

4.2.4 Distribution

There were 35 companies for natural gas distribution in the
Republic of Croatia in 2015. Total gas distribution network in
Croatia is 17 627 km long.

Tahlica | Tahle 4.2.4. Duljina distribucijske plinske mreze bez kuénih prikljuéaka u Republici Hrvatskoj (1995.-
2015.) | Distribution pipeline length without house connections in the Republic of Croatia

Distribucijski plinovodi

Distribution gas pipelines 1995 2000. 2005,
Duljina
Lenght (km) 6690 13526 15045

2010.

16 594

2011. 2012. 2013. 2014. 2015.

16813 17043 17242 17616 17627

Izvor: EIHP | Source: EIHP

Razvoj, gradenije i odrzavanije distribucijskog sustava,
upravljanje i nadzor nad njime, povezivanje s ostalim
dijelovima plinskog sustava, prikljucenje na distribucijski
sustav, prava i duznosti operatora distribucijskog sustava,

kao i ostali aspekti poslovanja na distribucijskom sustavu
uredeni su Mreznim pravilima plinskog distribucijskog sustava
(,Narodne novine*, broj 155/2014).

Visina nov€ane naknade za distribuciju plina i koncesiju

za izgradnju distribucijskog sustava odreduje se prema

Uredbi o visini i naCinu placanja naknade za koncesiju za
distribuciju plina i koncesiju za izgradniju distribucijskog
sustava (,,Narodne novine®, broj 31/2014) u iznosu od 0,5

- 1,5 posto od ostvarenog prihoda koncesionara, koji je on
ostvario obavljanjem energetske djelatnosti distribucije plina u
prethodnoj godini na podrucju za koje se daje koncesija.

Odlukom o naknadi za prikljucenje na plinski distribucijski
ili transportni sustav i za povecanje prikljuénog kapaciteta
za regulacijsko razdoblje 2014.—2016. godine (,Narodne
novine®, broj 86/2014) regulirana je naknada za prikljucenje
na plinski distribucijski ili transportni sustav i za povecanje
prikljucnog kapaciteta u dijelu troSka pripremno-zavrsnih
radova.

Development, construction and maintenance of distribution
system, management and monitoring of the distribution
system, connection with other parts of gas system, connection
to the gas distribution, the rights and duties of the distribution
system operator as well as other aspects of the business in
the distribution system are regulated by the Rules of the gas
distribution system usage (“Official Gazette”, 155/2014).

The amount of fees for the distribution of gas and concession
for construction of distribution systems is determined by

the Regulation on amount and method of payment of fees

for the concession for gas distribution and concession for
construction of distribution systems (“Official Gazette”, No.
31/2014). The Regulation sets this amount between 0.5%
and 1.5% of the total revenues achieved by performing gas
distribution activities in the previous year in the area for which
the concession is granted.

Decision on the fee for connection to a gas distribution or
transmission system and for increase the connection capacity
for the regulatory period 2014-2016 (“Official Gazette”,

no. 86/2014) regulates the fees for connection to the gas
distribution or transmission system, and for increase the
connection capacity in the cost of preparatory-finishing
operations.
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4.2.5.0pskrba

Dozvolu za obavljanje djelatnosti opskrbe plinom u Hrvatskoj
je u2015. godini ishodilo 56 energetskih subjekata, od Cega
je njih 46 aktivno obavljalo djelatnost opskrbe plinom. Na
temelju Zakona o trZiStu plina (,Narodne novine®, brojevi
28/2013 1 14/2014) Hrvatska energetska regulatorna agencija
je donijela Opce uvjete opskrbe plinom (,Narodne novine®,
broj 158/2013).

Pocetkom 2014. godine, Odlukom o odredivanju opskrbljivaca
na veleprodajnom trzistu plina (,Narodne novine®, broj
29/2014), za opskrbljivaca na veleprodajnom trzistu plina
odreduje se Hrvatska elektroprivreda d.d. koja je duzna

po reguliranim uvjetima prodavati plin opskrbljiva¢ima u
javnoj usluzi za potrebe kupaca iz kategorije kucanstva te
osigurati pouzdanu i sigurnu opskrbu, ukljuéujuci i uvoz

plina u Republiku Hrvatsku. Istovremeno je donesena Odluka
0 odredivanju obveze proizvodacu prirodnog plina prodaje
prirodnog plina opskrbljivacu na veleprodajnom trZistu plina
(,Narodne novine“, broj 29/2014) kojom se energetskom
subjektu INA — Industrija nafte d.d. kao proizvodacu prirodnog
plina na podrucju Republike Hrvatske odreduje obveza prodaje
prirodnog plina opskrbljivacu na veleprodajnom trZistu plina
od 5,8 milijuna MWh na godiSnjoj razini za sljedece tri
godine. Takoder, Odlukom o odredivanju prioriteta prilikom
provodenja postupka za raspodijelu kapaciteta sustava skladista
plina opskrbljivacu na veleprodajnom trzistu plina (,Narodne
novine“, broj 29/2014), operator sustava skladista plina duzan
je prilikom provodenja postupka za rezervaciju i raspodjelu
kapaciteta sustava skladiSta plina raspodijeliti 70 posto
ukupno raspoloZivog broja standardnih paketa skladisnog
kapaciteta Hrvatskoj elektroprivredi d.d. kao imenovanom
opskrbljivacu na veleprodajnom trzistu. Sredinom 2014.
godine Vlada Republike Hrvatske donijela je Odluku o
donosenju Plana intervencije 0 mjerama zastite sigurnosti
opskrbe plinom Republike Hrvatske (,,Narodne novine®, broj
78/2014).

4mNATURAL GAS

4.2.5 Supply

The license for gas supply activities in Croatia in 2015
obtained 56 energy companies, out of which 46 were actively
engaged in gas supply activities. Based on the gas Market Law
(“Official Gazette” no. 28/2013 and 14/2014) Croatian Energy
Regulatory Agency has issued General terms of gas supply
(“Official Gazette” No. 158/2013).

In early 2014, HEP (Croatian Electric Power Industry) was
determined as the supplier in the wholesale gas market by
the Decision on determining the supplier in the wholesale
gas market (“Official Gazette” No. 29/2014). HEP is obligated
to sell gas to suppliers in the public service for the needs

of household customers under regulated conditions and
provide a reliable and secure supply, including gas import

to Croatia. At the same time the Decision on determining the
natural gas producer obligation to sale natural gas produced
on the territory of the Republic of Croatia to supplier in the
wholesale gas market (“Official Gazette”, No. 29/2014) by
which the energy subject INA - Qil Industry as a producer

of natural gas on the Croatian territory has the obligations

of selling natural gas to the supplier in the wholesale gas
market in the amount 5.8 million MWh on an annual level

for the next 3 years. Also, the Decision on setting priorities
when conducting the procedure for allocation of gas storage
system capacities to the supplier in the wholesale gas market
(“Official Gazette”, no. 29/2014) gas storage system operator
is obliged when carrying out the procedure for the reservation
and allocation of gas storage system capacity to distribute
70% of total available number of standard packages of storage
to HEP as a designated supplier to the wholesale market. In
mid-2014, the Croatian Government adopted the Decision on
the implementation of an Emergency plan of the measures for
security of natural gas supply to Croatia (“Official Gazette”, no.
78/2014).
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4.3. Energetska bilanca prirodnog plina 4.3 Energy Balances of Natural Gas

Tablica | Table 4.3.1. Prirodni plin | Natural gas

_ 108 m? %

27272 24714 20131 18561 17470 17805 19 82
ez mport 10696 8761 13577 12704 11326  1050.1 73 04
Cwez  Bpet g1 2586 2568 761 439 374 153 54
| Ukupna potrosmja  Emerysupplied | 32415 31650 20717 26009 24436 25192 31 49
| Potrosnjazapogon  Eneraysectorownuse | 2130 1836 473 1405 1202 1290 73 95
 -poizvodnjanafteiplina  -oil and gasextracton 1795 956 394 465 443 809 826 147
| rafineriie  -ollrefineries 166 706 49 83 726 481 337 237
| Energet transformacije  Total transformation sector | 11512 12120 13285 11361 8758 8816 07 52
| -termoelekirane  -thermopowerplans 240 270 140 27 06 525 86500 169
| jametoplane  -publiccogenerationplants 6409 G521 6739 5604 321 3437 24 120
| -jawekotlovnice  -publicheatingplants | 855 760 766 859 716 724 1 35
| -industrifske toplane _-industrial cogenerat. plants 2935 3025 2929 382 3073 2575 162 26
| -industrijske kotlovnice -industrial heatingplants 752 672 572 57 528 546 34 62
| -rafineriie  -petroleumrefineries | 105 760 2075 831 866 884 21

| Neenergetska potrosnja Nomemergyuse | 5039 5103 4806 4675 5007 4956 10 03
CGubici  losses 608 600 529 407 290 37 93 122
| Neposredna potrosnja  Final energy consumption | 13126 11991 10534 10051 9179 9813 69 57
Cindustiia sty 354 31 2305 2149 2084 210 13 104
| -eliezaielika  -ionandsteel 328 298 140 143 146 165 130 -128
| -ohojemihmetala  -nonferousmetals 04 12 11 09 11 26 134 454
| -staklainem. minerala -non-metallic minerals 530 511 444 465 449 BT 138 61
_ -kemiska  -chemical 747 551 104 96 97 115 186 312
| -gradevnog materijala  -construction materials 764 676 541 303 363 407 121 -118
 -prehrambena  -foodproducton 742 681 624 603 615 573 68 50
ostala  -notelsewherespecifid 456 524 461 34 M6 3 72 40
| Opéapotosnja  Ofhersectors | 946 852 8129 7883 7056 7662 86 41
| -kuganstva  -households 7329 6702 6302 6013 5241 5400 30 59
Cusge  semices 185 1735 1620 1660 1598 2048 2,2 16
_ 22 245 07 200 27 214 14 07
Izvor | Source: EIHP
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4.4. Energetski subjekti

Dozvolu za obavljanje djelatnosti proizvodnije prirodnog
plina ima tvrtka INA-Industrija nafte d.d., Zagreb, a izdana
je za razdoblje od 7 godina. Za skladiStenje prirodnog

plina registrirana je tvrtka Podzemno skladiste plina d.o.0.,
Zagreb, kojoj je dozvola izdana na 5 godina. Dozvolu za
obavljanje djelatnosti transporta prirodnog plina u Republici
Hrvatskoj ima tvrtka PLINACRO d.0.0., Zagreb, za razdoblje
od 15 godina. Za organiziranije trZista plina dozvolu ima
tvrtka Hrvatski operator trzista energije d.0.0., Zagreb. Ova
energetska djelatnost uredena je Pravilima o organizaciji
trzista plina (,HROTE", broj 12/2014). Dozvolu za obavljanje
energetske djelatnosti trgovine plinom trenutno ima 5 tvrtki
na razdoblje od 3 godine. Prema podacima registra dozvola
trenutno nema izdanih dozvola za proizvodnju plina.

Dozvolu za obavljanje energetske djelatnosti opskrbe plinom
u 2015. godini imalo je 56 tvrtki — njih 8 za razdoblje od 15
godina (Medimurje - plin d.0.0., Cakovec; HEP - Plin d.o.0.,
Osijek; Termoplin d.d., Varazdin; Darkom d.0.0., Daruvar; Plin
VTC d.o.0., Virovitica, Komunalac d.0.0., Koprivnica; Plin
Konjs€ina d.0.0., Konjs¢ina; Gradska plinara Zagreb - opskrba
d.0.0., Zagreb), njih 34 za razdoblje od 5 godina te 14 za
razdoblje od 3 godine.

Dozvolu za obavljanje energetske djelatnosti distribucije

plina u 2015. godini imalo je 35 tvrtki. Devet tvrtki posjeduje
dozvolu za razdoblje od 15 godina (Termoplin d.d., Varazdin;
Energo d.o.0., Rijeka; HEP Plin d.0.0., Osijek; Gradska plinara
Zagreb d.0.0., Zagreb; Koprivnica plin - distribucija plina
d.0.0., Koprivnica: Medimurje - plin d.0.0., Cakovec; Darkom
distribucija plina d.0.0., Daruvar; Plin Konj$€ina d.0.0.,
Konjs€ina; Plin VTC d.0.0., Virovitica), njih 16 za petogodisnje
razdoblje te 10 na razdoblje od 7 godina. U tablici 4.4.1.
prikazane su sve tvrtke registrirane za distribuciju plina do
kraja 2015. godine te njihova potronja i udjeli u ukupnoj
potrosnji.

4mNATURAL GAS

4.4 Energy Companies

The license for production of natural gas holds INA-Industrija
nafte, Zagreb, for the period of 7 years. The license holder for
storage of is Podzemno skladiSte plina Ltd, for the period of 5
years. The 15-year period license for transport of natural gas
in the Republic of Croatia is held by PLINACRO. The license
for organisation of gas market is held by the Croatian Energy
Market Operator. The activity of organisation of gas market

is regulated under the Regulation on natural gas market
organization (“HROTE”, no. 12/2014). The license for the
energy activity of gas trading currently has 5 companies, for a
period of 3 years. According to the licenses register currently
there is no licenses issued for the production of gas.

In 2015, a total of 56 companies had a licence for the energy
activity of gas supply. 8 of these companies were granted a
15-year license (these are: Medimurje - plin Ltd., Cakovec;
HEP - Plin Ltd., Osijek; Termoplin d.d, Varazdin; Darkom Ltd.,
Daruvar; Plin VTC Ltd., Virovitica; Komunalac Ltd., Koprivnica;
Plin KonjS€ina Ltd., Konj$¢ina; and Gradska plinara Zagreb —
opskrba Ltd., Zagreb), while 34 companies hold license for a
period of 5 years, and 14 companies for a period of 3 years.

In 2015, 35 companies held licence for gas distribution. Nine
of them hold license for the 15-year period (Termoplin Ltd.,
Varazdin; Energo Ltd., Rijeka; HEP Plin Ltd., Osijek; Gradska
plinara Zagreb Ltd, Zagreb; Koprivnica plin - distribucija plina
Ltd., Koprivnica; Medimurje - plin Ltd., Cakovec; Darkom
distribucija plina Ltd., Daruvar; Plin Konj$¢ina Ltd., Konj3Cina;
Plin VTC Ltd., Virovitica), while 16 companies hold license
for 5-year period, and 10 companies for a 7-years period.
The table below presents all registered gas distribution
companies, quantities of gas taken from gas transmission
network, and shares in total consumption in 2015.
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Tahlica | Table 4.4.1. Tvrtke koje obavljaju distribuciju plina na temelju dobivene energetske dozvole, koli¢ine
plina koje su preuzele iz transportne mreze i udjeli u ukupnoj potrosnji u 2015. godini | Companies carrying out
license-hased gas distribution activity, quantities of gas taken from gas transmission network, and shares in total
consumption in 2015

- Gradska plinara Zagreb d.o.0., Zagreb 401 772 37,14%
2 HEPPIindo.o. Osijek 126 553 11,70%
- Termoplin d.d., Varazdin 88 899 8,22%
- Medimurje - plin d.0.0., Cakovec 48 927 4.52%
5. Montcogim - plinara d.0.0., Sveta Nedjelia 39 559 3,66%
- Plinara istocne Slavonije d.o0.0., Vinkovci 37 088 3,43%
- Koprivnica plin - distribucija plina d.o.o0., Koprivnica 35370 3,27%
. 8 Buod-plind.o.o. Slavonski Brod 29700 275%
% Elektiometal - distibucija plina d.0.0, Bielovar 24013 2.22%
0. Zagorski metalac d.0.0, Zabok 23936 221%
| M. Energodo.. Rijeka 22419 2,07%
- Plinara d.0.0, Pula 19015 1,76%
- Plin - projekt d.0.0., Nova Gradiska 14 980 1,38%
14| Darkom distribucila plina d.0.0. 13334 1,23%
15 Moslavinaplin d.o.o, Kutina 13295 123%
|16 PlinVTCdoo. Virovitca 13268 1,23%
- Energometan d.0.0., Samobor 12 701 1,17%
- Prvo plinarsko drustvo d.o.0., Vukovar 12 643 1,17%
18 Dukomplin do.. Dugo Selo 12 411 1,15%
- Plin Vrbovec d.0.0., Vrbovec 11 626 1,07%
- Ivaplin d.0.0., Ivani¢ Grad 9178 0,85%
22 Papuk-plindo.o. Orahovica 7798 0,72%
- Gradska plinara Krapina d.o.0., Krapina 7313 0,68%
- Komunalije - plin d.0.0., Burdevac 6812 0,63%
| 2. Zelina- plind.o.0., Sveti van Zelina 5947 0,55%
2. PlinKonjstina do.o. Konjstina 5 881 0,54%
2. Radnik-plin d.d, Kiizevei 5 841 0,54%
- Ivkom - plin d.d., Ivanec 5773 0,53%
2. EVNCroatia Plin d.0.0, Zagreb 5063 0.47%
8. Pakac-plind.o.o, Pakiac 4347 0,40%
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Humplin d.o.0., Hum na Sutli
Plin d.o.0., GareSnica
Zelenjak plin d.0.0., Klanjec
Plinkom d.0.0., Pitomaca

Caplin d.0.0., Cazma

Izvor: HSUP, EIHP | Source: CGA, EIHP

4mNATURAL GAS
4157 0,38%
4101 0,38%
3057 0,28%
2917 0,27%
2071 0,19%
1081 786 100,00%

Slika | Figure 4.4.1. Udjeli koli¢ina prirodnog plina preuzetog iz transportne mreze pojedinih tvrtki u ukupnoj
potrosnji u 2015. godini | Shares of gas quantities taken from transmission network by distribution companies in

2015 - Izvor: EIHP | Source: EIHP

Ostale 24 tvrtke /
Other 24 companies

Energo d.o.o. Rijeka 18,82 %

2,07%
Zagorski metalac d.o.o., Zabok
2,21%
Elektrometal distribucija plina d.o.o, Bjelovar
22%

Brod plin d.o.0., Slavonski Brod
2,75%
Koprivnica plin distribucija plina d.o.0.,
Koprivnica 3,27%
Plinara istocne Slavonije d.o.0., Vinkovci

43%

Montcogim plinara d.0.0., Sveta Nedjelja
3,66%

Medimurje plin d.o.o., Cakovec Termoplin d.d., Varazdin
8,22%

4,52%

4.5. Cijene prirodnog plina

Osnovni elementi cijene plina su cijena dobave prirodnog
plina, cijena transporta prirodnog plina i dozvoljeni

prihod distributera i opskrbljivaca. Transport, distribucija

i javna usluga opskrbe plinom i zajamcena opskrba, kao i
skladistenje prirodnog plina regulirani su odgovarajucim
Metodologijama utvrdivanija iznosa tarifnih stavki te Odlukama
0 iznosu pojedinih tarifnih stavki koje je donijela Hrvatska
energetska regulatorna agencija.

Krajem 2013. godine donesena je Metodologija utvrdivanja
cijene nestandardnih usluga za transport plina, distribuciju
plina, skladiStenje plina i javnu uslugu opskrbe plinom

37,14%

-~ HEP Plin d.o.o., Osijek
11,70%

4.5 Natural Gas Prices

Basic gas price elements include natural gas shipping rate,
gas transmission costs, and supplier’s and distributor’s
revenue cap. Gas transmission, distribution, public service
of gas supply and guaranteed supply, as well as natural gas
storage are regulated by the appropriate Methodology for
determining the amount of tariff items and by the Decisions
on the amount of certain tariff items issued by the Croatian
Energy Regulatory Agency.

By the end of 2013, Methodology for setting prices for non-
standard services for gas transmission, gas distribution, gas
storage and public service of gas supply (“Official Gazette”,

_— Gradska plinara Zagreb d.o.o., Zagreb
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(,Narodne novine®, brojevi 158/2013 i 91/2016) kojom se
regulira struktura cjenika nestandardnih usluga operatora
transportnog sustava, operatora distribucijskog sustava,
operatora sustava skladista plina i opskrbljivaca plinom u
obvezi javne usluge, nacin, elementi i kriteriji za izraCun
cijene nestandardnih usluga, na€in izracuna prosjecne cijene
radnog sata, broj radnik-sati potrebnih za izvrSenje pojedine
nestandardne usluge te donoSenje, objava i primjena cjenika
nestandardnih usluga.

Prema Metodologiji utvrdivanja cijene energije uravnotezenja
plinskog sustava (,Narodne novine*, broj 49/2016) operator
trziSta plina dnevno utvrduje cijenu pozitivne i negativne
energije uravnotezenja plinskog sustava.

4.5.1. Cijena nabave na veleprodajnom trzistu plina

Cijena nabave prirodnog plina definira se prema Metodologiji
utvrdivanja iznosa tarifnih stavki za javnu uslugu opskrbe
plinom i zajamcenu opskrbu (,Narodne novine®, brojevi
38/2014, 28/2015 i 25/2016).

Cijena nabave prirodnog plina odredena je Odlukom o cijeni
plina po kojoj je opskrbljivac na veleprodajnom trzistu plina
duzan prodavati plin opskrbljivaima u javnoj usluzi opskrbe
plinom za kupce iz kategorije kuc¢anstvo (,Narodne novine®,
broj 29/2014) te je odredena u iznosu od 0,2595 kn/kWh.

Osim toga, Odlukom o cijeni plina po kojoj je proizvodac
prirodnog plina, prirodni plin proizveden na podrucju
Republike Hrvatske duzan prodavati opskrbljivacu na
veleprodajnom trZistu plina (,Narodne novine”, broj 29/2014)
odredena je cijena u iznosu od 0,1842 kn/kWh koja ukljutuje
sve zavisne troSkove proizvodaca te naknade.

No. 158/2013 and 91/2016) is issued to regulate the price
structure of non-standard services of transmission system
operators, distribution system operators, the storage system
operator and gas supplier in the public service obligation, the
way, the elements and criteria for the calculation of prices

for non-standard services, the way of calculating the average
cost of working hours, the number of worker-hours required
for the execution of certain non-standard services, and the
adoption, publication and application price of non-standard
Services.

According to the Methodology for setting gas system
balancing energy prices (“Official Gazette”, no. 49/216) the
gas market operator determines the daily price of the positive
and negative balancing energy of the gas system.

4.5.1 Natural gas supply prices on the wholesale
market

Price of natural gas supply was defined according to the

Methodology of determining the amount of tariff items for
the public service of gas supply and a guaranteed supply
(“Official Gazette”, no. 38/2014, 28/2015 and 25/2016).

The purchase price of natural gas is determined by the
Decision on the price of gas for which the supplier in the
wholesale gas market is obliged to sell gas to the suppliers
in the public service of gas supply for the customers of the
household category (“Official Gazette” No. 29/2014) and is
determined to 0.2595 HRK/kWh.

At the same time Decision on determining the natural gas
producer obligation to sale natural gas produced on the
territory of the Republic of Croatia to supplier in the wholesale
gas market (“Official Gazette”, No. 29/2014) is setting the
price to 0.1842 HRK/kWh which includes all associated costs
and fees.



4.5.2.Cijene transporta prirodnog plina

Cijena transporta prirodnog plina za 2015. godini utvrdena
je temeljem Metodologije utvrdivanja iznosa tarifnih stavki
za transport plina (,Narodne novine*“, brojevi 85/2013,
158/2013 i 118/2015) i Odluke 0 iznosu tarifnih stavki

za transport plina za energetski subjekt Plinacro d.o.0.
(,Narodne novine“, brojevi 102/2013 i 65/2015).

Na temelju Odluke Hrvatske energetske regulatorne agencije
u 2015. godini su se primjenjivali sljede¢i iznosi tarifnih
stavki za transport plina:

Tarifna stavka za ulaz na interkonekeiji | Tariff item for entrance at the

ENERGY IN CROATIA 2015
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4.5.2 Natural gas transmission prices

The price of natural gas transmission for 2014 was determined

by the Methodology of determining the amount of tariff
items for gas transmission (“Official Gazette”, no. 85/2013,
158/2013) and the Decision on the amounts of tariff items
for gas transmission for energy operator Plinacro (“Official
Gazette”, no. 102/13). Based on the Decision tariff items for
natural gas transport for 2014 were as follows:

do 1. listopada 2015. |
until October 1 2015

od 1. listopada 2015. |
after October 1% 2015

kn/kWh/dan | HRK/kWh/day

interconnection 3,8585 34542
Tarifna stavka za ulaz iz proizvodnije | Tariff item for input from the production 3,0227 3,1088
Tarifna stavka za ulaz iz skladista plina | Tariff item for input from the gas storage 0,3359 0,3454
Tarifna stavka za izlaz na interkonekeiji | Tariff item for exit at the interconnection 5,9238 8,7397
Tarifna stavka za izlaz u Hrvatskoj | Tariff item for exit in Croatia 0,8886 1,3110
Tk - Tarifna stavka za koliéinu plina | Tk - Tariff item for the amount of gas 0,0020 0,0022

Cijena transporta plina izrazava se kroz naknadu za koristenje
transportnog sustava. lznos naknade utvrduje se i placa
prema ukupnom ugovorenom kapacitetu transportnog sustava
svakog pojedinog korisnika za pojedini mjesec, ukljucujuci

i transakcije na sekundarnom trziStu te prema izmjerenim
koli¢inama transportiranog plina za pojedinog korisnika
transportnog sustava i prekoracenjima koja se izraCunavaju
za pojedini prikljucak za pojedini dan za pojedinog korisnika.
Kapacitet je moguce ugovoriti na razini godine, mjeseca i/
ili dana. Prosjecna cijena transporta prirodnog plina u 2015.
godini za sve kupce plina u transportnom sustavu iznosila je
0,0191 kn/kWh.

4.5.3. Cijene skladistenja prirodnog plina

Radni volumen jednoga standardnog paketa skladisnog
kapaciteta (SBU) utvrden je u iznosu od 50 GWh. Standardni
paket skladiSnog kapaciteta definiran je parametrima radnog
volumena, kao i pridruzenom krivuljom utiskivanja te
krivuljom povlacenija, a uslugu standardnog paketa skladisnog
kapaciteta korisnici zakupljuju na godiSnjoj/viSegodisnjoj
razini.

Natural gas transmission price is expressed as a fee for
transmission system usage. Transmission fee is determined
and paid according to the total contracted capacity of the
transmission system of each individual user foe each month,
including transactions in the secondary market, and according
to the measured quantities of gas transported for each
transmission system user and overdrafts, which are calculated
for individual connection for each gas day for individual user.

Capacity can be contracted on an annual, monthly and/or daily

basis. The average price of natural gas transmission in 2015
for all customers on the gas transmission system amounted to
0.0191 HRK/KWh.

4.5.3 Natural gas storage prices

The operating volume of the standard bundled unit (SBU) is
determined in the amount of 50 GWh. The standard bundled
unit is defined by the parameters of the working volume and
the associated injection and withdrawal curve. The lease
service of the standard bundled unit is offered on an annual
basis.
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Naknade za skladiStenje plina definirane su Odlukom o iznosu
tarifnih stavki za skladiStenje plina (,,Narodne novine®, broj
28/2014) koju je donijela Hrvatska energetska regulatorna
agencija temeljem Metodologije utvrdivanija iznosa tarifnih

stavki za skladiStenje plina (,Narodne novine*, broj 22/2014).

Godina 2015. je druga godina trogodisnjeg regulacijskog
razdoblja, a tarifne stavke za skladiStenje plina za regulacijsko
razdoblje od 1. sijecnja do 31. prosinca 2015. iznose kako

slijedi:

Fees for gas storage are defined by the Decision on the
amount of tariff items for gas storage (“Official Gazette” no.
28/2014) issued by the Croatian Energy Regulatory Agency
based on the Methodology of determining the amounts of
tariff items for gas storage (“Official Gazette”, no. 22/2014).

2015 is the second year of the three-year regulatory period,
and the tariffs for gas storage for the regulatory period from 1
January to 31 December 2015 were as follows:

Tarifna stavka za ugovoreni standardni
paket skladiSnog kapaciteta na

Tarifna stavka za standardni paket skladiSnog

kn/SBU™
godiSnjoj razini | Tariff item for the T kapaciteta | Tariff item for the standard package 1608 014,01
' HRK/SBU™
agreed standard package of storage of storage capacity
capacity on an annual basis
T Tarifna stavka za stalni kapacitet utiskivanja | 13192 kn/kWh/dan
_ S Tariff item for permanent injection capacity ' HRK/kWhy/day
Tarifne stavke za ugovorene
pojedinacne stalne usluge na i ; ; L
A e Tarifna stavka za stalni kapacitet povlacenja | kn/kWh/dan
godiSnjoj razini | Tariff items for Tepoy S ithdrawal ) 1,0554
contrated individual permanent ariff item for permanent withdrawal capacity HRK/kWh/day
services on an annual basis
T Tarifna stavka za stalni radni volumen | 00143 kn/kWh
il Tariff item for permanent working volume ’ HRK/kWh
Tarlf.na .stavlka za prel<'|d|V| nen.omlmrarlu kapacitet k/kWh/dan
, 17— utiskivanja | Tariff item for interruptible non- 0,0097
Tarifna stavka za ugovorene : o ) HRK/kWh/day
pojedinacne prekidive usluge na nominal injection capacity
dnevnoj razini | Tariff item for the
agreed individual interruptible service T Kidivi lbanilkabaotiet
sl s : ari neli s av. a ze; pr;af .|t ivi ?erTortmmratr.ltl) | apacite Jours kn/kWh/dan
PPOV povlacenja | Tariff item for interruptible non- g HRK/KWh/day

nominal withdrawal capacity

*S$BU - Standardni paket skladiSnog kapaciteta
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4.5.4. Cijene opskrbe prirodnim plinom tarifnih
kupaca

Tarifne stavke za opskrbu plinom odreduju se Metodologijom
utvrdivanja iznosa tarifnih stavki za javnu uslugu opskrbe
plinom i zajam&enu opskrbu (,,Narodne novine®, brojevi
38/2014, 28/2015 i 25/2016).

Krajnja cijena opskrbe plinom sastoji se od tarifne stavke za
isporucenu kolicinu plina (Ts1) i fiksne mjesecne naknade
(Ts2). Iznosi tarifnih stavki za javnu uslugu opskrbe plinom
za opskrbljivace u obvezi javne usluge za 2015. godinu
odredeni su Odlukom o iznosu tarifnih stavki za javnu uslugu
opskrbe plinom za 2015. godinu (,Narodne novine®, brojevi
155/2014 1 31/2015).

Cijena opskrbe za javnu uslugu opskrbe plinom definirana je
za 35 energetskih subjekata u 12 tarifnih modela (TM), ovisno
0 godiSnjoj potro3niji, te je tarifna stavka Ts1 propisana za
svaki tarifni model za svakog pojedinog opskrbljivaca. Cijena
nabave plina, opskrbna marza i tarifna stavka Ts2 propisane su
u istom iznosu za sve opskrbljivace. Za najmanje potroSace
(TM1) krajnja cijena opskrbe krece se od 0,2764 do 0,3476
kn/kWh, dok se za najvece potroSace (TM12) krajnja cijena
opskrbe krece od 0,2479 do 0,2836 kn/kWh.

4.5.5. Cijene distribucije prirodnog plina

Tarifne stavke za distribuciju plina definirane su Odlukom o
iznosu tarifnih stavki za distribuciju plina (,Narodne novine"®,
brojevi 158/2013, 155/2014, 31/2015 1 137/2015) za
regulacijsko razdoblje 2014.-2016. godine u kojoj su iskazani
iznosi tarifnih stavki za distribuciju plina za energetske
subjekte. Krajnja cijena distribucije plina sastoji se od tarifne
stavke za distribuiranu koliCinu plina (Ts1) i fiksne mjesecne
naknade (Ts2). Tarifne stavke Ts1 definirane su za svakog
pojedinog distributera u 12 tarifnih modela (TM), ovisno

0 godi8njoj potrosnji, dok su tarifne stavke Ts2 propisane

u istom iznosu za sve distributere. Za najmanje potroSace
(TM1) tarifna stavka Ts1 za 2015. godinu krece se od 0,0326
do 0,1038 kn/kWh, dok se za najvece potrosace (TM12) ona
kreée od 0,0041 do 0,0398 kn/kWh.

4mNATURAL GAS

4.5.4 Prices of natural gas supply to tariff
customers

Tariff items for gas supply are determined by the
Methodology of determining the amount of tariff items for
the public service of gas supply and a guaranteed supply
(“Official Gazette” No. 38/2014, 28/2015 and 25/2016).

The final price of gas supply consists of a tariff for the
delivered gas volume (Ts1) and a fixed monthly fee (Ts2).
Amounts of tariff items for the public service of gas supply
for suppliers in the public service obligation for 2015 are
determined by the Decision on the amount of tariff items for
the public service of gas supply for 2015 (“Official Gazette”,
No. 155/2014 and 31/2015).

The price of gas supply for the public service of gas supply
is defined for 35 suppliers in 12 tariff models (TM) based

on annual consumption and tariff item Ts1 is given for

each tariff model for each individual supplier. Price of gas
supply, supply margin and tariff item Ts2 are regulated by the
same amount for all suppliers. For customers with lowest
consumption (TM1) the final price of supply ranges from
0.2764 to 0.3476 HRK/KWh, while customers with highest
consumption (TM12) final price of supply ranges between
0.2479 and 0.2836 HRK/kWh.

4.5.5 Natural gas distribution prices

Tariff items for gas distribution are defined by the Decision
on the amount of tariff items for gas distribution (“Official
Gazette”, No. 158/2013, 155/2014, 31/2015 and 137/2015)
for the regulatory period 2014-2016, which defines the
amounts of tariff items for gas distribution for distribution
system operators. The final price of gas distribution consists
of a tariff for the amount of gas distributed (Ts1) and a fixed
monthly fee (Ts2). Tariff items Ts1 are defined for each
individual distribution system operator in 12 tariff model
(TM) based on annual consumption while tariff items Ts2 are
prescribed in the same amount for all distributors. For the
smallest consumers (TM1) tariff item Ts1 for 2015 ranges
from 0.0326 to 0.1038 HRK/kWh, while the tariffs for the
largest consumers (TM12) ranges from 0.0041 to 0.0398
HRK/kWh.
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Tablica | Table 4.5.1. Prosjecna prodajna cijena prirodnog plina od 2000. do 2015. godine (u kn/m3, s PDV-om) |
Average selling price of natural gas from 2000 to 2015 (in HRK/m?, VAT included)

1,45 1,72 1,94 1,95 2,04 2,04 2,05 2,05
0,1565  0,1853 0,2098 0,2101 0,2203  0,2203 0,2214 0,2214

Ckmt 145 72 198 199 208 206 2,07 2,07
-- 01565 01853 02134 02415 02246 02224 02235 02235
[km 138 172 1w 194 204 205 205 2,04
- 01495 01855 02001 02099 02203 02214 02214 02003

2,05 241 2,83 2,88 3,66 3,80 3,86 3,85
02214 02602  0,3056 0,3113 0,3952 0,4103 0,4168 0,4157

Ckmt 208 244 343 412 4,86 452 5,04 417
-- 02246 02635 03704 04454 05248 04881 05442 04503
Ckmt 205 243 360 399 447 435 405 370
- 02214 02624 03887 04300 04827 04697 04373 03995

Izvor: INA, PLINACRO, HSUP, EIHP | Source: INA, PLINACRO, HSUP, EIHP

Slika | Figure 4.5.1. Kretanje prosjeéne prodajne cijene prirodnog plina od 2000. do 2015. godine (u kn/kWh s
PDV-om)| Trends in natural gas average selling prices from 2000 to 2015 (in HRK/kWh; VAT included) — Izvor: INA,
PLINACRO, HSUP, EIHP | Source: INA, PLINACRO, CGA, EIHP

0,60

HRK/kWh
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5.1. Proizvodni kapaciteti i mreze

5.1.1. Kapaciteti za proizvodnju elektriéne energije

Instalirani kapaciteti za proizvodnju elektri¢ne energije u
Republici Hrvatskoj obuhvacaju hidro i termoelektrane u
sastavu HEP grupe, sve veci broj vjetroelektrana i drugih
elektrana na obnovljive izvore energije u privatnom vlasnistvu
te odredeni broj industrijskih termoelektrana.

Kapaciteti za proizvodnju elektriéne energije
u sastavu HEP grupe

Kapaciteti za proizvodniju elektriCne energije u sastavu HEP
grupe obuhvacaju 16 pogona hidroelektrana, sedam pogona
termoelekirana i polovinu instaliranih kapaciteta u nuklearnoj
elekirani KrSko (na teritoriju Slovenije). Termoelektrane
koriste ugljen, plin i loZivo ulje. Vecinski viasnik nad
proizvodnim kapacitetima Republike Hrvatske je HEP d.d.
Objekti koji nisu u potpunom vlasnistvu HEP—a su:

* NE Kr8ko d.0.0. — mjeSovito vlasnistvo HEP d.d. (udio
50%) i slovenskog partnera ELES GEN d.o.0. (udio 50%)

* TE Plomin d.0.0. — mjeSovito vlasniStvo HEP d.d. (udio
50%) i njemackog partnera RWE Power (udio 50%). HEP
Proizvodnja d.0.0. ima ugovor o vodenju i odrzavanju
pogona s TE Plomin d.o.0.

Ukupna raspoloZiva snaga elektrana u sastavu HEP grupe
na teritoriju Republike Hrvatske je 4 107,5 MW (uraCunata
TE Plomin d.o.0, bez NE Krsko d.0.0.), odnosno ukupna
snaga elektrana u okviru hrvatskog EES-a je 4 455,5 MW (s
50% NE Krsko). Od toga je 1 906 MW u termoelekiranama
(uraCunata TE Plomin d.o.0, bez NE Krko d.0.0.), 2 201,5
MW u hidroelektranama te 348 MW u NE Krsko (50% ukupno
raspoloZive snage). U ovu ukupnu snagu nisu uracunati
proizvodni kapaciteti na teritoriju drugih zemalja iz kojih
elektroenergetski sustav Republike Hrvatske ima pravo
isporuke elektriCne energije na temelju zakupa snage i
energije ili udjela u vlasnistvu.

Kapaciteti u drugim zemljama obuhvacaju:

* u Bosni i Hercegovini - TE Gacko, instalirana snaga 300
MW, gorivo ugljen. Temelj prava — udio u vlasnistvu (1/3
snage i energije na razdoblje od 25 godina)

5.1 Generation Capacities and Networks

5.1.1 Electricity generation capacities

The installed electricity generating capacities in the Republic
of Croatia include hydro and thermal power plants owned by

the HEP Group, increasing number of wind power plants and
other power plants on renewable energy sources and certain

number of industrial power plants.

HEP’s electricity generation capacities

Electricity generation capacities within the HEP Group consist of
16 locations with hydro power plants, 7 locations with thermal
power plants and one half of the installed capacities of the
nuclear power plant Krsko (located in the territory of Slovenia).
Thermal power plants are gas-fired, coal-fired and fuel oil-
fired. The majority owner over the generation capacities in the
Republic of Croatia is HEP d.d. The facilities that are not fully
owned by HEP d.d. are the following:

» NE Kr8ko d.0.0. (Nuclear power plant Krsko Ltd.) under the
joint ownership of the HEP d.d. (50%) and the Slovenian
company ELES GEN d.0.0. (50%)

* TE Plomin d.o.0. (Thermal power plant Plomin Ltd.) under
the joint ownership of the HEP d.d. (50%) and the German
company RWE Power (50%). HEP Proizvodnija d.o.0. (HEP
Generation Ltd.) won a management and operation and
maintenance contract for the thermal power plant Plomin.

Total available capacities of all HEP’s power plants in the
Republic of Croatia amount to 4 107.5 MW (including TPP
Plomin and excluding NPP Krsko) i.e., total capacities serving
the needs of the Croatian electric power system amount to

4 455.5 MW (with 50% of Krsko capacities). Out of this amount,
1906 MW is placed in thermal power plants (including TPP
Plomin and excluding NPP Krsko), 2 201.5 MW in hydro

power plants and 348 MW in the nuclear unit Krsko (50%

of total available capacity). These capacities do not include
generating units in other countries from which the Croatian
electric power system has the right to withdraw electricity on the
basis of capacity lease and share-ownership arrangements. The
capacities in other countries are the following:

* Thermal power plant Gacko (Bosnia and Herzegovina) —
total installed capacity of 300 MW, coal-fired. Legal basis —
shared ownership (1/3 of capacity and power for a 25 year
period)
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* U Srbiji - TE Obrenovac, instalirana snaga 305 MW, gorivo
ugljen. Pravo zakupa snage i energije na temelju kredita za
izgradnju

Snaga i elektricna energija iz navedenih objekata nije
raspoloZiva jer jo§ uvijek nije rijeSen njihov status. Otvorena
pitanja po ugovorima vezanim za ulaganja u navedene objekte
svode se na trajanje ugovora, tretman ulozenih sredstava i
nacin utvrdivanja cijene isporuke elekiricne energije.

U tablici i na slici 5.1.1. prikazani su ukupni kapaciteti za
proizvodnju elektricne energije u vlasnistvu HEP grupe, a u
tablicama 5.1.2. i 5.1.3. nalaze se popisi svih hidroelektrana i
termoelektrana u Republici Hrvatskoj.

SEELECTRICITY

« Thermal power plant Obrenovac (in the Republic of Serbia)
—installed capacity 305 MW, coal-fired. Legal basis
— capacity and power lease on the basis of a credit for
construction

The capacity and power from the above-mentioned facilities
is not available, as the status of these facilities has not been
resolved yet. The open issues regarding the agreements on
investments in these facilities refer to the duration period,
the way of treatment of the invested funds and what pricing
methods should be applied to electricity deliveries.

Intable 5.1.1 (Figure 5.1.1) are shown total electricity
production capacities in HEP Group ownership. In tables 5.1.2
and 5.1.3 are listed all hydro and thermal power plants.

Tablica | Table 5.1.1. Proizvodni kapaciteti Republike Hrvatske u sastavu HEP grupe | Electricity generation
capacity of the Republic of Croatia (HEP Group ownership)

2201,5

1714

192

4107,5

348

4 455,5

52,0 5672,9
35,2 1861,6
4,6 1295,3
91,7 8 829,9
8,3 26849
100 115148

lzvor | Source: HEP, HROTE
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Nuklearna elektrana Krsko )
. Nuclear Power Plant Krsko Hidroelektrane (HE)
TE Plomin d.o.0. 8,3% Hydro Power Plants (HPP)
TPP F"‘I%rl}in Ltd '
,070

. E

Termoelektrane (TE) -d
(TPP)
5,2%

Thermal Power Plants (TPP
3

Slika | Figure 5.1.1. RaspoloZiva snaga proizvodnih kapaciteta Republike Hrvatske u sastavu HEP grupe |
Available electricity generation capacity in the Republic of Croatia (HEP Group ownership) -
lzvor | Source: EIHP

Tablica | Table 5.1.2. Hidroelektrane u Republici Hrvatskoj u sastavu HEP grupe | Hydro power plants in the
Republic of Croatia (HEP Group ownership)

Hidroelektrane
Hydro power plants

Raspoloziva snaga RaspoloZiva snaga
Available power (MW) Available power (MW)

Akumulacijske hidroelektrane Protoéne hidroelektrane
Storage plants Run-of-river plants

HE Zakucac 535 HE Varazdin 92,5
RHE Velebit 276/(-240) HE Cakovec 77,4
HE Orlovac 237 HE Dubrava 79,8
HE Senj 216 HE Gojak 55,5
HE Dubrovnik 228 HE Rijeka 36,8
HE Vinodol 90 HE Miljacka 24
HE Kraljevac 46,4 HE LeSce 412
HE Peruca 61,2 Male protoéne hidroelektrane | Small run-of-river plants
HE Dale 40,8 HE Jaruga 72
HE Sklope 22,5 HE LeSce ABM 1,1
RHE Busko Blato 11,7/(-15) HE Golubi¢ 6,5

HE Ozalj 5,3
Male akumulacijske hidroelektrane | Small storage plants

HE Krci¢ 0,3
RHE Fuina 46/(-5.7) LD 427,08

' ' Total run-of-river ’

HE Zavrelje 2
RHE™ Lepenica 0,8/(-1,2)

Ukupno male HE 997
HE Zeleni Vir 1,7 Total small HPP ’
Ukupno akumulacijske HE 17737
Total storage HPP

Ukupno HE

Total HPP Al

*RHE - reverzibilna HE | reversible HPP

Izvor | Source: HEP - GodiSnje izvjeSée 2015.

| HEP - Annual Report for 2015
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Tablica | Table 5.1.3. Termoelektrane u Republici Hrvatskoj u sastavu HEP grupe | Thermal power plants in the
Republic of Croatia (HEP Group ownership)

Proizvedena elektriéna
energija tijekom 2015.

Teremoelektrane RaspoloZiva snaga na pragu

Electricity produced
during 2015

GWh
631 2137 lozivo ulje / prirodni plin
fuel oil / natural gas
TE-TO Zagreh 499 5352 prirodni plin / Iozwp ulje
natural gas / fuel oil

Thermal power plants Available net capacity (MW)

303 39,3 Iozwo.ulje
fuel oil
coal
EL-TO Zagreh 89 2123 prirodni plin / lozivo ulje

natural gas / fuel oil

prirodni plin / ekstralako ulje
74 5,6 o
natural gas / extra light oil

loZivo ulje / prirodni plin /
ekstralako ulje

TE-T ijek
0 Osije 90 S2 fuel oil / natural gas / extra
light oil
TE Plomin d.0.0. (B) 192 12953 gg;‘f ;

UKUPNO
TOTAL

lzvor | Source: HEP - GodiSnje izvjeSée 2015. | HEP — Annual Report for 2015

Proizvodnja iz obnovljivih izvora energije Production from Renewahle Energy Sources

U Republici Hrvatskoj postoji oko 520 MW instaliranih In the Republic of Croatia there is about 520 MW installed
kapaciteta za proizvodniju elekiricne energije iz obnovljivih capacity for electricity generation from RES in private
izvora energije koje nisu u sastavu HEP grupe (tablica 5.1.4.). ownership (Table 5.1.4).
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Tablica | Table 5.1.4. Elektrane na obnovljive izvore u Republici Hrvatskoj (nisu u sastavu HEP grupe) | RES Power
plants in the Republic of Groatia (not in HEP Group ownership)

Instalirana snaga
Installed capacity (MW)

Proizvodnja u 2015. Produced in a 2015 (GWh)

Elektrane na biomasu | Thermal Power Plants (hiomass)
24,6 89,1
Elektrane na bioplin | Thermal Power Plants (hiogas)

27,2 176,1
Male hidroelektrane* | Small hydro power plants*

6,3 17,2

Sunéane elektrane | Solar power plants

47,8 57,1

Vjetroelektrane (VE) | Wind power plants (WPP)

418 796,3

* - ne ukljucuje male HE (< 10 MW) u sastavu HEP grupe
* - does not include Small HPPs (< 10 MW) in HEP group ownership

Izvor | Source: HEP, HROTE
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Tablica | Table 5.1.5. Ostale kogeneracijske elektrane u Republici Hrvatskoj | Other CHP plants in the Republic of
Croatia

Instalirana snaga Proizvodnja u
Installed capacity 2015. Produced
(Mw) in a 2015 (GWh)

Elektrana

Plant name

Termoelektrane (plin, tekuca goriva, ugljen, drvo) | Thermal power plants (gas, liquid fuels, coal, wood)

Belisce d.d., Belisce 31,0 40 prirodni plin / drn otpad
natural gas / wood

Viro d.o.o, Virovitica 8,0 10,7 prirodni plin / natural gas

INA Rafinerija nafte, 405 908 prirodni plin / Iozwp ulje

Rijeka natural gas / fuel oil

'tl"v:romca Secéera Osijek 185 16,3 uglien f.coal

INA d.d. Naftaplin CPS
Molve, Purdevac

INA d.d. Pogon Etan, N
8,0 18,4 prirodni plin / natural gas
Petrokemija d.d., prirodni plin / loZivo ulje
: 35,0 81,1 .
Kutina natural gas / fuel oil
Sladorana d.d., R
10,0 7.4 prirodni plin / natural gas
Termoplin d.d. Varazdin 0,03 0,1 prirodni plin / natural gas
Energo d.o.o0. Rijeka 0,5 1,3 prirodni plin / natural gas

Kogeneracija
Tomasanci Osatina 1,8 6,6 prirodni plin / natural gas
Grupa d.o.o.
“Staklenik ...’ Osatina
Grupa d.o.o.

UKUPNO
TOTAL

lzvor | Source: HEP

11,1 66,0 prirodni plin / natural gas

0,7 3,6 prirodni plin / natural gas
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5.1.2. Kapaciteti mreze

Sastavni dio svakog elektroenergetskog sustava je i
elektroenergetska mreza koja ima zadatak povezati proizvodna
postrojenja i potroSace te omoguciti sigurnu opskrbu potro$aca
elekiricnom energijom. Elekiroenergetska mreza dijeli se na dva
dijela: prijenosnu i distribucijsku mrezu.

Kapaciteti prijenosne mreze HOPS-a prikazani su u tablici
5.1.6, a kapaciteti distribucijske mreze HEP 0DS-a u tablici
5.1.7". Vecina TS 110/SN je u zajednickom vlasniStvu.

5.1.2 Network capacities

Power network is part of the power system as a whole. Its
purpose is connecting the generators to end-users and
combining the generation from power plants within the system
with customer supply pattern under given security criteria.
Power network is divided in two parts: transmission network
and distribution network.

HEP TSO transmission network capacities are shown in Table
5.1.6 while HEP DSO distribution network capacities are given
in Table 5.1.7".

Tablica | Table 5.1.6. Kapaciteti prijenosne mreze HOPS-a | TSO transmission network capacities

Naponska razina
Voltage level

Duljina vodova
Lines length (km)* 1241

Broj TS 6
Number of substations

Srednji napon
Medium voltage
11

1213 5108

151*

Izvor | Source: HOPS, HERA | Croatian TSO, HERA

* ukupne duljine vodova odnose se na pogonski napon u nadleznosti HOPS-a, kao i broj TS te broj i snaga transformatora | total
length of lines, number of substations, number and power of transformers refer to the operational voltage levels coordinated by

TS0

Tablica | Table 5.1.7. Kapaciteti distribucijske mreze HEP 0DS-a | HEP DSO distribution network capacities

Naponska razina
Voltage level

Duljina vodova
Broj TS 151 307
Number of substations (35(30)/10(20) kV)

Prikljucci
Connections

25 307
(10(20)/0,4 kV)

Izvor | Source: HEP, HERA

* duljina vodova obuhvaca zbroj duljine nadzemnih vodova, kabela i podmorskih kabela iste naponske razine | length of lines is
a sum of lengths of overhead lines, cables and marine cables of the same voltage level

"Radi promjene nadleznosti nad mreZom i postrojenjima izmedu HOPS-a, HEP
0DS-a i HEP Proizvodnje, podaci nisu izravno usporedivi s proslogodi$njim.

' Because of changing responsibilities over electricity grid and facilities
between H-TSO, HEP TSO and HEP Generation, data are not comparable with
those of last year.
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Slika | Figure 5.1.2. Elektroenergetska mreza Republike Hrvatske u 2015. godini | Electric network of the Republic
of Croatia in 2015 - lzvor | Source: HOPS | Croatian TSO
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5.2. Energetska bilanca elektriéne energije 5.2 Energy Balance of Electricity

Tablica | Table 5.2.1. Elektricna energija | Electricity

GWh %

149021 113720 107553 140522 13553,8 11402,0 =169 572
92323 51617 49991 87270 91243 65554 -28,2 -6,6
139,1 201,0 328,7 517,3 730,0 796,3 9,1 418
0,1 0,1 24 1,3 35,2 57,30 62,8 256,1
24948 28766 256131 25012 23743 25959 93 08
25890 2620,7 26292 19688 951,8  1087,6 143 =15
4468 511,9 382,8 326,6 338,2 309,5 -85 7,1
66824 87299 92308 68453 67771 88685 30,9 58
27145 16743 17997 29759 28242  2080,1 -26,3 -5,2
188700 185276 181864 179216 17506,7 18190,4 39 -0,7
20219 1830,7 18868 19441 17635 18015 2,2 2
597,8 505,3 484,2 485,2 506,2 506,7 0,1 -3,3
14241 13254 14026 14589 12673 12948 3,0 =il,3
168481 16696,9 162996 159775 157432 16388,9 41 -0,6
1004,6 980,6 969,9 9284 9278 10705 15,4 13
106,8 92,9 93,6 104,5 103,6 125,2 20,8 32
04 0,0 0,0 0,0 0,0 0,0
32,0 32,5 31,6 30,2 26,9 31,1 15,6 -0,6
261,5 216,7 249,7 188,3 206,5 269,7 30,6 0,6

08 2,8 3,0 39 30,0
2329 2655 2310 2385 2289 2364 33 03

104,5 97,2 89,0 97,4 107,2 129,8 21,1 44
254.8 264,2 264,3 259,4 240,9 285,7 6,1 0,1
1,7 11,6 9,9 73 10,8 18,7 731 9,8
158435 15716,3 15329,7 150491 148154 15318,4 34 -0,7
33823 32658 29573 3070,7 32191  3358,6 43 -0,1
329,5 333,0 2349 3217 35,6 365,1 2,7 2,1
70,9 82,3 86,1 86,2 78,9 35,7 -54.8 -12.8
118,7 122,9 119,3 125,3 126,9 132,5 44 2,2
482,0 415,8 260,4 2741 276,1 309,5 12,1 -85
552,8 463,8 4435 450,2 465,2 489,9 5,3 -2,4
252,7 2493 216,7 180,6 167,7 189,9 13,2 -5,6
642,0 648,1 646,0 663,8 690,2 699,6 14 1,7
933,7 950,6 950,4 9628 10885 11364 74 4,0
312,0 303,4 288,4 279,9 275,0 290,7 57 -14
1741 1717 164,5 149,3 1446 152,4 54 -2,6
231 19,4 19,6 19,1 21,2 21,5 14 -14
69,5 68,6 65,8 63,8 61,8 61,8 0,0 2,3
45,3 43,7 38,6 47,7 47,4 55,0 16,0 4,0
121492 121471 120840 116985 11321,3 116691 3.1 -0,8
66647 65404 64865 62370 60329 62025 28 -1.4
53076 54408 54427 53148 51451 53280 3,6 0,1
68,2 69,6 62,7 62,1 62,6 62,3 -0,5 -18
108,7 96,3 92,1 84,6 80,7 76,3 -5, -6,8

Izvor | Source: EIHP
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U tablicama 5.2.2. 1 5.2.3. nalazi se pregled broja kupaca In Tables 5.2.2 and 5.2.3 numbers of customers by voltage
i potro3nja elektriCne energije po naponskim razinama i levels, consumption categories and distribution areas are
kategorijama potro3nije. shown.

Tablica | Table 5.2.2. Broj mjernih mjesta po kategorijama potroSnje (naponskim razinama) | Number of metering
points by consumption categories (voltage levels)

zos. | 2. | zowo. | zon | oz | aoma | oo

11*+5 347" +4 34**+4 35"+ 4 35" +4  35***+ 4 62 65

2 056 2081 2112 2124 2 135 2 114 2 127 2167

NN Poduzetnistvo
LV Business

NN Javna rasvjeta
LV Public lighting
NN Kuéanstva

LV Households
UKUPNO

TOTAL

191520 188 775 190 711 191182 189 926 189 559 190 204 192 927

20 401 20818 21126 21 351 21 537 21817 23 934 21 454

2069016 2099133 2330332 2120247 2137283 21483765 2157442 2171110

2283009 2310845 2330366 2344908 2350885 2361869 2373711 2387662

Izvor | Source: HOPS, HEP ODS, HERA | Croatian TSO, HEP DSO, HERA

* 11 kupaca prikljuc¢enih na HOPS i 5 mjernih mjesta prikljuéenih na HEP ODS | 11 customers connected to Croatian TS0
and 5 metering points connected to HEP DSO

o Ugovori o opskrbi sklapaju se prema naéelu jedan kupac - jedan ugovor — jedan ra¢un za sva obraéunska mjerna mjesta
| Contracts on electricity supply are based on the principle of one client — one contract - one invoice for all metering points

***Podatak iz 2012. godine jer novi podaci nisu bili dostupni | *** Data from 2012, because new data were not available

U tablici 5.2.3. prikazana je potrosnja elektricne energije In table 5.2.3 is shown consumption of customers connected
kupaca prikljucenih na distribucijsku mrezu. Ukupna potro3nja on distribution network. Overall consumption of electricity
elektriCne energije u 2015. godini iznosila je 15 482 GWh, §to was 15 482 GWh, including 702 GWh of consumption from
ukljucuje i 702 GWh potroSnje kupaca prikljucenih izravno na customers directly connected to transmission network.

prijenosnu mrezu.
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Tablica | Table 5.2.3. PotroSnja elektriéne energije kupaca prikljuéenih na distribucijsku mrezu od 2008. do 2015.
godine (kWh) | Electricity consumption by consumption categories (voltage elvels) from 2008 to 2015 (kWh)

Poduzetnistvo
(visoki i srednji
napon)  Business
(high and medium
voltage)

2936 711715

Niski napon
Poduzetnistvo

Low Voltage
Business

3825 247 824

Niski napon
Javna
rasvjeta

Low Voltage
Public lighting

Niski napon
Kuéanstva

Low Voltage
Households

Ukupno

niski napon
Total
Low Voltage

UKUPNO
TOTAL

3542 471 318 4240 355 944
3 547 311 967 4210544743
3640932611 4 236 654 246
3593538 474 4240897 171
3657 261 855 4139576 795
3654 341 710 4067 253 211
3905 767 255 4247 706 385

Izvor | Source: HEP ODS | HEP DSO

5.3. Energetski subjekti

Za izdavanje dozvola za obavljanje energetskih djelatnosti,
kao i za priviemeno i trajno oduzimanje dozvola nadlezna je
Hrvatska energetska regulatorna agencija (HERA) u skladu
sa Zakonom o regulaciji energetskih djelatnosti (“Narodne
noving”, broj 120/12) i Zakonom o izmjenama i dopunama
Zakona o energiji (“Narodne novine”, broj 120/12, 14/12,
102/15).

Do 31. prosinca 2015. godine izdano je ukupno 65 dozvola
za obavljanje energetske djelatnosti. U tablici 5.3.1 prikazan
je broj subjekata s vazec¢im dozvolama za obavljanje
pojedinih djelatnosti na kraju 2015. godine. Detaljniji podaci
0 svim registriranim subjektima dostupni su na internetskim
stranicama HERA-e (www.hera.hr).

440155069 6711415212 10976 818105 13913 529 820
446329284 6471768469 11158 453 696 14700 925 014
440314330 6664706 848 11315565 921 14 862 877 888
432871805 6540376066 11209902 117 14 850 834 729
432203477 6486494762 11159595410 14753 133 885
432259748 6236983433 10808819977 14 466 081 832
428832559 6032926244 10529 012014 14183 353 724
424682904 6202453678 10874842967 14780610 222

5.3 Energy Companies

The Croatian Energy Regulatory Agency (HERA) issues
licenses for energy activities according to the Energy Law and
its amendments and Law on Regulation of Energy Activities
(Official Gazette 120/12, 14/12, 102/15).

Until December 31st, 2015 a total of 65 licenses were issued
in the electric power sector. Table 5.3.1 shows number of
subjects with valid licences for specific energy activities at
the end of 2015 (some subjects have not prolonged their
licences). More detailed information on all ever registered
subjects can be obtained on HERA’s web page (www.hera.
hr).
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Tablica | Table 5.3.1. Subjekti s vaZe¢im dozvolama za obavljanje elektroenergetskih djelatnosti na kraju 2015.
godine | Subjects with valid licences in the electricity sector at the end of 2015

Broj subjekata s vaze¢im
Energetska djelatnost dozvolama na kraju 2015. Energetski subjekt
Energy activity Number of valid licences at Company

the end of 2015

Proizvodnija elektriéne energije
Electricity generation

Prijenos elektricne energije

Electricity transmission HEP Qperator prijenosnog sustava d.o.0.

Distribucija elektri¢ne energije
Electricity distribution

Opskrba elektricnom energijom
o 17
Electricity supply

Organiziranje trziSta elektriéne energije
Electricity market control

Trgovanje elektricnom energijom 13
Electricity trade

Izvor | Source: HERA

1 HEP Qperator distribucijskog sustava d.o.0.

1 Hrvatski operator trZiSta energije d.o.o.

5.4. Cijene elektricne energije 5.4 Electricity Prices

Ostvarene prosjecne prodajne cijene elektriCne energije od Average selling price of electrical energy from year 2008 to

2008. do 2015. godine prikazane su u tablicama 5.4.1. i 2015 (VAT included) according to Eurostat categories are

5.4.2 po kategorijama kupaca prema Eurostat metodi. shown in Tables 5.4.1 and 5.4.2 and in Figures 5.4.1 and
5.4.2.

Tablica | Table 5.4.1. Ostvarene prosjecne prodajne cijene elektricne energije (kn/kWh, s ukljuéenim svim
porezima i naknadama) za kupce kategorije kuéanstvo prema Eurostat kategorijama u razdoblju od 2008. do 2015.
godine | Average electricity selling prices (HRK/kWh, all taxes and levies included) for household customers hy
Eurostat categories from 2008 to 2015

. 16 | 712 | 1-6
LR | 2008. | 2008. | 2009.

Kuéanstva — Da (godiSnja potrosnja < 1 000 kWh)

Households - Da (Annual consumption < 1 000 kWh) LA

1,4900

1,5200 1,3700

1,3780 1,3420 1,3480 1,4420

Kuéanstva — Db (godiSnja potro$nja 1 000 — 2 500 kWh)
Households - Db (Annual consumption 1 000 -2 500 kWh) 0,8000 0,9200 0,9100 0,8300 0,8240 0,8250 0,8270 0,9270
Kuéanstva — Dc (godiSnja potrosnja 2 500 - 5 000 kWh)

Households - D¢ (Annual consumption 2 500 - 5 000 kWh) 0,7200 0,8500 0,8500 0,8500 0,8360 0,8430 0,8410 0,8570

Kuéanstva — Dd (god. potroSnja 5 000 — 15 000 kWh)

Households - Dd (Annual consum. 5 000 — 15 000 kWh) 0,6700 0,8100 0,8000 0,8200 0,8000 0,8130 0,8070 0,8150

Kuéanstva — De (godiSnja potro$nja > 15 000 kWh)
Households - De (Annual consumption > 15 000 kWh)

0,6400 0,7700 0,7700 0,7900 0,7750 0,7810 0,7760 0,7840



kn/kWh
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Kuéanstva — Db (godiSnja potro$nja 1 000 — 2 500 kWh)
Households - Db (Annual consumption 1 000 -2 500 kWh)

Kuéanstva — Dc (godis$nja potros$nja 2 500 - 5 000 kWh)
Households - D¢ (Annual consumption 2 500 - 5 000 kWh)

Kuéanstva - Dd (god. potroSnja 5 000 - 15 000 kWh)
Households - Dd (Annual consum. 5 000 — 15 000 kWh)

Kuéanstva — De (godisSnja potro$nja > 15 000 kWh)
Households - De (Annual consumption > 15 000 kWh)

lzvor | Source: Eurostat

1,00

0,80

0,60

0,40

0,20

0,00

SEELECTRICITY

Kuéanstva — Da (godiSnja potrosnja < 1 000 kWh)

Households - Da (Annual consumption < 1 000 kWh) 1,6811 1,7331 1,8061 1,6505 1,7428 1,5995 1,6443 1,5554

0,9991 1,1230 1,1309 1,1112 1,0902 1,0917 1,0911 1,0734

0,9109 1,0379 1,0386 1,0240 1,0004 1,0120 1,0043 0,9972

0,8588 0,9906 0,9888 0,9783 10,9551 0,9726 0,9605 0,9569

0,8211 0,9549 09564 0,9475 0,9281 0,9391 0,9292 0,9264

/\/\ o
/\ / o~
o
_
2008S1 2008S2 2009S1 2009S2 2010S1 2010S2 2011S1 2011S2 2012S1 2012S2 2013S1 2013S2 2014S1 2014S2 2015S1 2015S2
Kucanstva — Da (godi$nja potrosnja < 1 000 kWh) e Kucanstva — Dc (godiSnja potro3nja 2 500 - 5 000 kWh)
Households - Da (Annual consumption < 1 000 kWh) Households - Dc (Annual consumption 2 500 - 5 000 kWh)
Kucanstva — Db disnj trosnja 1 000 — 2 500 kWh
T Mouseholds- Db (Annual consumption 000 2 300 kW .. Kutanstva—Dd (godinja potroinja 5 000 — 15 000 kWh)
Households - Dd (Annual consumption 5 000 — 15 000 kWh)
Kucanstva — De (godisnja potrosnja > 15 000 kWh)
L]

Households - De (Annual consumption > 15 000 kWh)

Slika | Figure 5.4.1. Ostvarene prosjecne prodajne cijene elektrine energije (kn/kWh, s ukljuéenim svim porezima
i naknadama) za kupce kategorije kuéanstvo prema Eurostat kategorijama u razdoblju od 2008. do 2015. godine
| Average electricity selling prices (HRK/kWh, all taxes and levies included) for household customers by Eurostat
categories from 2008 to 2015
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Tablica | Table 5.4.2. Ostvarene prosjecne prodajne cijene elektricne energije (kn/kWh, hez PDV-a) za kupce
kategorije poduzetniStvo prema Eurostat kategorijama u razdoblju od 2008. do 2015. godine | Average electricity
selling prices (HRK/kWh, VAT excluded) for business customers by Eurostat categories from 2008 to 2015

) 16 | 712 | 1-6
Kéteqoriaj fGateqory 2008. | 2008. | 2009.

PoduzetniStvo - la (godiSnja potroSnja < 20 MWh)
Industry - Ia (Annual consumption < 20 MWh) 0,6800 0,8000 0,8000 0,8300 0,8460 0,8440 0,8470 0,8400

Poduzetnistvo - Ib (godiSnja potrosnja 20 - 500

MWh)  Industry - Ib (Annual consumption 20 - 0,5700 0,7100 0,7200 0,7400 0,7690 0,7540 0,7670 0,7590
500 MWh)

Poduzetnistvo - Ic (godi$nja potros$nja 500 - 2 000

MWh) Industry - Ic (Annual consum. 500 - 2 0,5400 0,6700 0,6300 0,6500 0,6770 0,6560 0,6660 0,6630
000 MWh)

Poduzetnistvo - Id (god. potro$nja 2 000 - 20 000
VU e L e e el 0,4400 0,5700  0,5300 0,5600 0,5760 10,5630 10,5680 0,5650
000 MWh)

PoduzetnisStvo - le (god. potrosnja 20 000 - 70
000 MWh) ' Industry - le (Annual consum. 20 0,3800 0,4200 0,4500 0,4400 0,4800 0,4890 0,4460 0,4380
000 - 70 000 MWh)

Poduzetnistvo - If (god. potroSnja 70 000 - 150
LR e e e e e 10,2900 0,3800  0,3900 0,4000 10,4460 10,3870 10,4200 0,3970
- 150 000 MWh)

Poduzetnistvo - Ig (godisnja potrosnja > 150 000
MWh) Industry - Ig (Annual consumption > 150 RUREIUMNUES0] 0,4220
000 MWh)

PoduzetniStvo - la (godiSnja potroSnja < 20 MWh)

Industry - Ia (Annual consumption < 20 MWh) 0,8779 09723 0,9528 0,9485 0,9518 0,9293 0,8941 0,8919
Poduzetnistvo - Ib (godisSnja potrosnja 20 - 500
MWh) Industry - Ib (Annual consumption 20 - 0,7846 0,8349 0,8463 0,8213 0,8086 0,7947 0,7819 0,7806
500 MWh)
Poduzetnistvo - Ic (godi$nja potrosnja 500 - 2 000
MWh) Industry - Ic (Annual consum. 500 - 2 0,6727 0,7000 0,7133 0,6931 0,6886 0,6631 0,6626 0,6654
000 MWh)

Poduzetnistvo - Id (god. potro$nja 2 000 - 20 000
VU e B e e il 0,5655 0,977 0,6093  0,5835 0,5855  0,5633 0,5681 0,5759
000 MWh)

PoduzetnisStvo - le (god. potrosnja 20 000 - 70
000 MWh)  Industry - le (Annual consum. 20 0,4414 0,4457 0,4739 0,4635 0,4684 0,4750 0,4607 0,4797
000 - 70 000 MWh)

Poduzetnistvo - If (god. potro$nja 70 000 - 150
R e e R e e 0,4760  0,4470  0,4659 0,5054  0,4197 0,4000 10,4209 0,3913
- 150 000 MWh)

PoduzetnisStvo - Ig (godisnja potrosnja > 150 000

MWh) Industry - lg (Annual consumption > 150
000 MWh)

lzvor | Source: Eurostat
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Poduzetnistvo - la (godisnja potrosnja < 20 MWh)Industry - la (Annual consumption < 20 MWh)

Poduzetnistvo - Ib (godisnja potro3nja 20 - 500 MWh)Industry - Ib (Annual consumption 20 - 500 MWh)

Poduzetnistvo - Ic (godisnja potrosnja 500 - 2.000 MWh)Industry - Ic (Annual consumption 500 - 2.000 MWh)
Poduzetnistvo - Id (godisnja potrosnja 2.000 - 20.000 MWh)Industry - Id (Annual consumption 2.000 - 20.000 MWh)
Poduzetnistvo - le (godiSnja potro3nja 20.000 - 70.000 MWh)Industry - le (Annual consumption 20.000 - 70.000 MWHh)

Poduzetnistvo - If (godiSnja potrosnja 70.000 - 150.000 MWh)Industry - If (Annual consumption 70.000 - 150.000 MWh)

Slika | Figure 5.4.2. Ostvarene prosjecne prodajne cijene elektricne energije (kn/kWh, hez PDV-a) za kupce
kategorije poduzetniStvo prema Eurostat kategorijama u razdoblju od 2008. do 2015. godine | Average electricity
selling prices (HRK/kWh, VAT excluded) for business customers by Eurostat categories from 2008 to 2015
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6.1. Zakonodavno okruzenje

U Republici Hrvatskoj sektor toplinske energije ureden je,
izmedu ostalih, sljede¢im aktima:

* Zakon o energiji (,Narodne novine®, broj 120/2012)

« Zakon o regulaciji energetskih djelatnosti (,Narodne
novine®, broj 120/2012)

* Zakon o trziStu toplinske energije (,Narodne novine®,
brojevi 80/2013, 14/2014, 102/2014 i 95/2015).

Sredinom 2013. donesen je Zakon o trZiStu toplinske energije,
koji je uveo znaCajne novosti u sektor toplinske energije u
pogledu uredenja, organizacije i funkcioniranja. Osnovni

cilj novog zakona je stvaranje uvjeta za sigurnu i kvalitetnu
isporuku toplinske energije, razvoj trzista, zastitu krajnjin
kupaca, konkurentnost cijena toplinske energije, ucinkovitu
proizvodnju i koriStenje toplinske energije te smanjivanje
negativnih utjecaja na okolis i odrZivi razvoj, u skladu s
pravilima Europske unije.

Na temelju Zakona o trziStu toplinske energije, tijekom

2014. godine donesen je niz podzakonskih propisa kojima

se detaljnije ureduju prava, duznosti, obveze, odgovornosti

i odnosi izmedu pojedinih sudionika na trzistu toplinske
energije: proizvodaca toplinske energije, distributera toplinske
energije, opskrbljivaca toplinskom energijom, kupca toplinske
energije i krajnjih kupaca. Najvazniji podzakonski propisi su:

* OpCi uvjeti za opskrbu toplinskom energijom (,Narodne
novine"“, broj 35/2014)

* Opéi uvjeti za isporuku toplinske energije (,Narodne
novine®, brojevi 35/2014, 129/2015)

* MreZna pravila za distribuciju toplinske energije (,Narodne
novine®, broj 35/2014)

 Metodologija utvrdivanja iznosa tarifnih stavki za
proizvodnju toplinske energije (,Narodne novine®, broj
56/2014)

 Metodologija utvrdivanja iznosa tarifnih stavki za
distribuciju toplinske energije (,Narodne novine®, broj
56/2014)

* Qdluka o visini tarifnih stavki u Tarifnom sustavu za usluge
energetskih djelatnosti proizvodnije, distribucije i opskrbe
toplinskom energijom (,Narodne novine®, broj 154/2008)

* Pravilnik 0 naCinu raspodiele i obracunu troSkova za
isporucenu toplinsku energiju (,Narodne novine®, brojevi
99/2014, 27/2015, 124/2015)

Tijekom 2015. godine, neki od navedenih podzakonskih akata
su dopunjeni i izmijenjeni.

6 mHEAT

6.1 Legislation

In the Republic of Croatia, district heating sector is, inter alia,
regulated with the following acts:

* Energy Act (0G 120/12)
« Act on Regulation of Energy Activities (0G 120/12)
« Act on Heat Market (0G 80/13, 14/14, 102/14 and 95/15)

In the mid-2013 a new Act on Heat Market was adopted,
which introduced significant innovations in the district
heating sector in terms of planning, organization and
functioning. The main goal of the new act is to create
conditions for the safe and reliable delivery of heat, market
development, the protection of end customers, heat price
competitiveness, efficient production and use of heat and
to minimize negative impacts on the environment and
sustainable development, in ling with EU rules.

Pursuant to the Act on Heat Market, during 2014, a series
of by-laws was enacted that detail the rights, duties,
obligations, responsibilities and relationships between
individual participants in the heat market: heat producers,
heat distributors, suppliers of heat, heat customers and final
customers. These are:

* General Conditions for Heat Supply (0G 35/14)
* General Conditions for Heat Delivery (0G 35/14)
* Grid Code for Heat Distribution (0G 35/14)

» Methodology of determining Tariff ltem Amounts for the
production of heat (0G 56/14)

 Methodology of determining Tariff ltem Amounts for the
distribution of heat (OG 56/14)

* Decision on the Tariff ltem Amounts in the Heat Tariff
System for the energy services of production, distribution and
supply of heat (0G 154/08)

* Ordinance on Allocation and Calculation of Costs for
Supplied Heat (0G 99/14)

During the course of 2015, some of the abovementioned acts
have been amended.
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6.2. Energetski subjekti

Svi energetski subjekti koji djeluju u sektoru toplinarstva
trebaju ishoditi dozvolu za obavljanje ovih djelatnosti

od Hrvatske energetske regulatorne agencije te moraju
ispunjavati uvjete utvrdene Pravilnikom o dozvolama za
obavljanje energetskih djelatnosti.

Podaci o energetskim subjektima koji posjeduju dozvole

za obavljanje djelatnosti proizvodnie, distribucije i opskrbe
toplinskom energijom mogu se naci na sluzbenoj internetskoj
stranici Hrvatske energetske regulatorne agencije (www.hera.
hr).

Na slici 6.2.1. dan je prikaz gradova u Republici Hrvatskoj
u kojima postoje toplinarski sustavi, uz napomenu kako je
veliCina sustava prikazana ilustrativno.

Varazdin

ZAGREB

Zapresic¢

Rijeka

Samobor

Topusko
e

Velika Gorica

6.2 Energy companies in Heat Sector

All energy entities operating in the district heating sector
need to obtain a permission to perform these activities
from the Croatian Energy Regulatory Agency and must meet
the requirements determined by the Rules on Permits for
Performing Energy Activities.

Data on energy operators who have been issued permissions
to perform district heating activities can be found on the
official website of the Croatian Energy Regulatory Agency
(www.hera.hr ).

The figure below gives an overview of cities in Croatia where
there are district heating systems, noting that the size of the
system is shown illustratively (according to the number of
customers).

OSEK

Virovitica
——

Slavonski Brod Vukovar

- Vinkovci -
-

Slika | Figure 6.2.1. Toplinarski sustavi u Republici Hrvatskoj | District heating systems in Croatia

lzvor | Source: EIHP
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Energetskim djelatnostima: proizvodnjom, distribucijom i
opskrbom toplinske energije za tarifne kupce u 2015. godini
bavilo se 12 tvrtki u 17 gradova u Republici Hrvatskoj.

Iste pruzaju uslugu grijanja prostora i pripreme potrosne
tople vode za viSe od 154 000 kupaca toplinske energije u
veéim gradovima kontinentalne Hrvatske te Rijeci, pri cemu
viSe od 96 posto ukupnog broja kupaca pripada kategoriji
kucanstva. Toplinska se energija proizvodi u kogeneracijskim
postrojenjima u gradovima Zagrebu, Osijeku i Sisku ili u mini
toplanama, blokovskim i kuénim kotlovnicama za pojedina
naselja, te se vrelovodima/toplovodima/parovodima ukupne
duljine oko 415 km distribuira do objekata u kojima se u
toplinskim stanicama predaje potro$acima. U gradovima
Zagrebu, Osijeku i Sisku proizvodi se i isporu¢uje i tehnoloska
para za potrebe industrije, a dijelom i za potrebe grijanja
prostora. U 2015. godini u Republici Hrvatskoj isporuceno je
vise od 2 TWh toplinske energije.

Osnovni podaci o energetskim subjektima u sektoru
toplinarstva dani su u tablici 6.2.1.

6 mHEAT

In the Republic of Croatia, twelve companies in 17 towns
were engaged in activities of production, distribution and
supply of heat for tariff customers in 2015. The companies
provided the service of space heating and sanitary hot water
preparation for more than 154,000 customers in the larger
cities of Continental Croatia, as well as in Rijeka and Split,
with more than 96 percent of the total number of customers
belonging to households category. Heat is produced in
cogeneration plants in the cities of Zagreb, Osijek and Sisak
or in heating plants, block and boiler houses for various
settlements, and is distributed through over 415 km of district
heating network to the facilities where it is supplied to the
customers. In the cities of Zagreb, Osijek and Sisak process
steam is also produced and delivered for industrial purposes
and partially for space heating. More than 2 TWh of heat was
delivered in year 2015 in the Republic of Croatia.

General data on energy companies in the district heating
sector is given in Table 6.2.1.
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Tablica | Table 6.2.1. Osnovni podaci o vaZnijim energetskim subjektima u sektoru toplinarstva Republike Hrvatske |
General data on major energy entities in the district heating sector in the Republic of Croatia - Izvor | Source: EIHP

Broj novih
Ukupna potro$aca
isporuéena | Ukupna duljina prikljuéenih
toplinska distribucijske u 2015.

Grijana
Ukupan broj Grijana povrSina
potroSaca povrsina ostalih
Tvrtka, grad Total kuéanstava potrosaca
number of Heated area Heated
Company, town consumers - households area - other
consumers

Grijana
povrsina
novih
potrosSaca

Heated
area of new
consumers

energija mreZe Total No. of new

Total heat network length consumers

delivered connected in
2015

m? MWh

4140 229159 3800 65185 10,00 ; ]
HEP -
Toplinarstvo Osijek 1702 589 305 Wb 232648 56,29 7 969
d.o.0.*
Il 108980 5651180 b 1627816 28920 182 26904
Brod plin d.0.o. :'r‘;‘;““s'“ 3762 175300 22368 35481 7.05 ; ;
Plin VTC d.o.o.  Virovitica 442 21973 6530 2720 0,84 ; ;
Energo d.o.o. Rijeka 9940 533500 34 852 59137 16,04 - -
Vartop d.o.0. Varazdin 1273 66 385 2416 5287 1,57 = =
Komunalac d.o.o. PoZega 417 19 839 - 2208 0,80 - -
gToGo‘"“'“’"“' Vinkovel 1697 86 938 2757 8 627 1,60 ; ;
Tehnostan d.0.0.  Vukovar 3670 186 342 7977 17462 725 ; ;
g':‘;s"a toplana - ovac 8 002 407 968 97963 57516 2100 ; ;
Top-terme d.0.0.  Topusko 182 8 356 23018 4486 170 ; ;
Ivanié
Ivakop d.0.0. - 3 ; 6 451 74 1,00 ; ;
SKG d.0.0. Ogulin 104 4266 2896 1012 0,40 ; ;
U 154314 7980512 201028 2120527 415 189 27873

TOTAL

Gorivo

Fuel**

PP

PP LU,
LUEL
PR LU,
LUEL

PP

PP

PP LU,
LUEL

PP

PP

PP LU

PP
LUEL,
PEL

PP

GEO

PP

LUEL

* Uklju€uje i isporuku tehnoloske pare/ Also included is delivered process steam
** PP-prirodni plin/natural gas, LU-lozivo ulje/fuel oil, LUEL-ekstralako loZivo ulje/light heating oil, GEO-geotermalna/geothermal, PEL-peleti/pellets
*** HEP Toplinarstvo Zagreb ukljuCuje Veliku Goricu, Zapresi¢ i Samobor/HEP Toplinarstvo Zagreb also includes Velika Gorica, Zapresic and Samobor
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ekstra lako loZivo ulje | light heating oil

8,9%

lozivo ulje | fuel oil
6,6%

OIE | RES

~

0,2 %

—

6 mHEAT

prirodni plin | natural gas

84,2%

Slika | Figure 6.2.2. Udio goriva za proizvodnju toplinske energije u toplinarskim sustavima u 2015. godini (ne
ukljuéuje toplinsku energiju proizvedenu u kogeneracijskim postrojenjima) | Fuel share for heat production in
district heating systems in year 2015 (not including heat produced in CHP plants) - Izvor | Source: EIHP
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Slika | Figure 6.2.3. Broj potroSaca toplinske energije prema kategoriji potroSac¢a | Number of district heating
consumers according to the consumer category - lzvor | Source: EIHP
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Slika | Figure 6.2.4. Udjeli isporuc¢ene toplinske energije pojedinih tvrtki u 2015. godini | Shares of heat delivered

in 2015 hy distribution companies - Izvor | Source: EIHP
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6.3. Energetska bilanca toplinske energije 6.3 Energy Balance of Heat

Tablica | Table 6.3.1. Toplinska energija | Heat

I I
30,927 28,288 26,473 25256 23,302 25,364 8,8 =39
0,626 0,603 0,618 0,628 0,632 0,640 20,3 0,4
9,411 9,042 8,964 9,117 8,014 8,833 10,2 1,3
3,092 3,022 2,661 2,621 2,113 2,273 7,6 -6,0

-industrijske toplane -industrial cogen. plants 13,698 11,899 11,302 10,077 10,003 9,611 -3,9 -6,8

-industrijske kotlovnice -industrial heating plants 4,099 3,721 2,928 2,813 2,640 4,007 518 -0,5
Ukupna potrosSnja Energy supplied 30,927 28,288 26,473 25256 23,302 25,364 8,8 -3,9
Gubici distribucije Distribution losses 1,534 1,510 1,389 1,364 1,415 1,588 12,2 0,7
Neto potrosnja Total consumption 29,393 26,778 25,084 23,892 21,887 23,776 8,6 -4,2

PotrosSnja energetike Total energy sector 7,988 6,160 5,751 5,274 4,991 6,819 36,6 -3,1

-proizvodnja nafte i plina  -oil and gas extraction 0,729 0,702 0,730 0,738 0,686 0,420 -38,7 -10,4
-degazolinaza -NGL plant 0,292 0,210 0,233 0,245 0,282
-javne toplane -public cogeneration plants 0,679 0,575 0,636 0,665 0,573 0,543 -53 -4.4

-rafinerije -petroleum refineries 6,288 4,673 4,152 3,871 3,487 5,574 59,8 -2.4
Neposredna potroSnja Final consumption 21,405 20,618 19,333 18,619 16,896 16,957 04 -4.6
Industrija Industry 12,225 11,931 11,199 10,339 9,975 9,621 -35 -47

-zeljeza i éelika -iron and steel 0,095 0,075 0,064 0,042 0,052 0,059 13,6 -9,0

-ohojenih metala -non-ferrous metals

-stakla i nem. minerala -non-metallic minerals 0,092 0,118 0,112 0,102 0,107 0,093 -13,5 0,1

4197 4,489 4,019 3,978 4117 4,239 3,0 0,2
vt m osm @ osT an e
3,870 3,750 3,699 3,283 3,067 2,634 -14.1 -1,4
2,257 1,908 1,885 2,076 1,811 1,780 -1,7 -4.6
9,082 8,602 8,001 8,041 6,642 7,039 6,0 -5,0
7,070 6,738 6,385 6,412 5,320 5,647 6,2 -4.4
2,012 1,864 1,615 1,629 1,322 1,392 5,3 -7,1

Izvor | Source: EIHP
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Slika | Figure 6.3.1. Proizvodnja toplinske energije u Hrvatskoj | Heat supply in Croatia - Izvor | Source: EIHP
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Slika | Figure 6.3.2. Struktura potroSnje toplinske energije u Hrvatskoj | Heat consumption in Croatia -
lzvor | Source: EIHP
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6.4. Cijena toplinske energije

Prema odredbama Zakona o trZiStu toplinske energije, za
sve centralne toplinske sustave (CTS) Hrvatska energetska
regulatorna agencija donosi iznose tarifnih stavki za
proizvodniju toplinske energije i iznose tarifnih stavki za
distribuciju toplinske energije. Odluke o istima mogu

se pronaci na: http://www.hera.hr/hrvatski/html/propisi
tenergija.html.

Zakonom o trziStu toplinske energije propisano je da su
energetska djelatnost opskrbe toplinskom energijom i
djelatnost kupca toplinske energije trziSne djelatnosti te se
naknada za opskrbu toplinskom energijom i naknada za kupca
toplinske energije slobodno utvrduju u skladu s trziSnim
uvijetima.

U centralnim toplinskim sustavima iznosi tarifnih stavki za
proizvodniju i distribuciju toplinske energije predstavljaju
regulirani dio cijene toplinske energije, dok se naknada za
opskrbu toplinskom energijom i naknada za djelatnost kupca
toplinske energije slobodno ugovaraju.

Cijena toplinske energije u zatvorenim i samostalnim
toplinskim sustavima slobodno se utvrduje u skladu s
trziSnim uvjetima.

Tarifne stavke za centralne toplinske sustave vazeée na kraju
2015. godine prikazane su u tablicama 6.4.1 1 6.4.2.

6.4 Heat Prices

In accordance to the provisions of the Act on Heat Market,
for all central district heating systems (CTS) Croatian

energy regulatory agency adopts tariff item amounts for heat
production and tariff item amounts for heat distribution.
Decisions may be found at: http://www.hera.hr/hrvatski/ntml/
propisi_tenergija.html.

The Act on Heat Market stipulates that energy activity of heat
supply and activity of heat customer are market activities,
and that a fee for the heat supply and the fee for the customer
of heat are freely determined in accordance with market
conditions.

In central district heating systems amounts of tariff items for
the heat production and distribution represent the regulated

part of the heat price, while the fees for the heat supply and

for the activity of heat customer are freely contracted.

The heat price in closed heating systems (ZTS) and
independent heating systems (STS) is freely determined in
accordance with market conditions.

The amounts of tariff items for central district heating systems
(CTS) in force at the end of 2015 are shown in tables 6.4.1
and 6.4.2.
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Tablica | Table 6.4.1. Tarifne stavke CTS sustava pojedinih toplinarskih tvrtki (bez PDV-a), vaZeée na kraju 2015.
godine | Tariff items (without tax) for central district heating system of some companies effective at the end of
2015

Industrija i poslovni potrosaci
Industry and bussines consumers

Energija Energy | Snaga Capacity | Energija Energy | Snaga Capacity

HRK/kWh HRK/kW HRK/kWh HRK/kW

Kuéanstva Households

sisak 0,1800 7,5500 0,3400 12,2600
Cosiek 0,1600 8,4300 0,3100 13,2100
‘ZagrebCTS 0,1700 5,7500 0,3400 12,0300
Dubrava (Zagreb) 0,1700 6,6000 0,3400 12,2600
Velika Gorica 0,3000 11,1500 0,3400 12,7000
Samobor 0,3000 10,9700 0,3400 11,6600
SlavonskiBrod 0,380 16,8000 0,4800 16,8000
* Rijeka: Gornja Vezica 0.4150 13,5000 0,4150 13,5000
Rijeka: Kmjevo 0,4150 15,0000 0,4150 15,0000
Rijeka: Vojak 0,4600 16,5000 0,4600 16,5000
Vukovar 04150 14,5000 0,4950 14,5000
_ 0,3740 16,0000 04910 17,0000

lzvor | Source: EIHP

Tablica | Table 6.4.2. Tarifne stavke za tehnoloSku paru za HEP - Toplinarstvo d.o0.0. (bhez PDV-a), vazece na kraju
2015. godine | Tariff items (without tax) for process steam for HEP — Toplinarstvo d.o.o. effective in year 2015

Tehnoloska para Process steam
Industrija i poslovni potrosaci
Industry and commercial consumers
Turtka DH Compan
L Energija Energy Snaga Capacity

265,57 8 175,42
288,26 14 138,38

Izvor | Source: EIHP

Slike 6.4.1.16.4.2 prikazuju usporedbu visine tarifnih stavki Figures 6.4.1. and 6.4.2 show comparison of tariff items for
za centralne toplinske sustave (CTS) pojedinih tvrtki u central DH systems of some companies in Croatia for tariff
Republici Hrvatskoj za tarifne elemente isporucene toplinske elements of delivered energy and capacity.

energije i zakupljene snage.
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Slika | Figure 6.4.1. Usporedba visina tarifnih stavki centralnih toplinskih sustava pojedinih toplinarskih tvrtki za
tarifni element isporuéene energije, po kategorijama kupaca (hez PDV-a), na kraju 2015. | Comparison of tariff
items (without tax) for energy by customer categories for central DH systems of district heating companies, at the
end of 2015 — lzvor | Source: EIHP
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Slika | Figure 6.4.2. Usporedba tarifnih stavki pojedinih toplinarskih tvrtki za tarifni element zakupljene snage,
po kategorijama kupaca (bez PDV-a), na kraju 2015. | Comparison of tariff items (without tax) for capacity by
customer categories for central DH systems of district heating companies, monthly cost, at the end of 2015 -
Izvor | Source: EIHP
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7.1. Rezerve ugljena 7.1 Coal Reserves

Tablica | Table 7.1.1. Rezerve ugljena | Coal reserves

tisuce t Thousand metric tons

- 42143 3672,0 3716,0 3716,0 3716,0 3716,0 3716,0 3716,0
- 29258 29170 3646,0 3646,0 3646,0 3646,0 3646,0 3646,0
- 33315,5 332910 37 787,0 377870 377870 37 787,0 377870 37 787,0
-- 45149,0 45149,0 45149,0 45149,0 45149,0 45149,0

Izvor | Source: Ministarstvo gospodarstva | Ministry of Economy

* 0d 1999. godine rezerve ugljena su razvrstane u izvanbilanéne. | Since 1999, coal reserves are classified as non-exploitable.

50000 240

45000
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35000
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Proizvodnja - Production (10° t)

15000
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0

mmmm Kameni ugljen - Hard coal (Rezerve - Reserves) mmmm Mrki ugljen - Brown coal (Rezerve - Reserves) mmm Lignit - Lignite (Rezerve - Reserves)
=@ Kameni ugljen - Hard coal (Proizvodnja - Production) === Mrki ugljen - Brown coal (Proizvodnja - Production) ~ ==@==Lignit - Lignite (Proizvodnja - Production)

= Jgljen ukupno - Coal total (Rezerve - Reserves)

Slika | Figure 7.1.1. Proizvodnja i rezerve ugljena | Coal production and reserves
Izvor | Source: Ministarstvo gospodarstva, EIHP | Ministry of Economy, EIHP

* 0d 1999. godine rezerve ugljena su razvrstane u izvanbilanéne. | Since 1999, coal reserves are classified as non-exploitable.
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7.2 Coal and Coke Energy Balance

tisuée tona Thousand metric tons
Ukpnaproimodnia - Totalproduction
‘wez  mpt 12285 12068 9508 12627 1031 10850 50 25
ez Egt 09 141 15 17 142 294 1070 1008
 Saldoskladista  Stockchage 295 187 1314 1126 842 35,1
| Ukupnapotrosnia  Energysupplied | 11981 12244 10807 11384 11031 10205 75 32
| Energetske transformacije  Total transformation sector | 9555 9963 8912 9683 9540 906,9 49 10
| termoelekirane  -thermopowerplants 9156 9571 855 9326 9190 8729 50 10
| industrjske toplane -industrial cogenerationplants 399 302 357 37 30 34,0 29 31
 -industrfske kotlonice -industrial heating plants
| Mepostedna potrosnja  Final energy consumption | 2426 2281 1895 1701 1491 1136 238 141
Cmdustia  nduswy 245 2115 755 1554 1305 1053 245 141
| obojeninmetala  -non-ferousmetals
| -staklainem. minerala  -non-metalic minerals 0 10
Ckemiska  chemical 12
| -gradewiog materijala  -construction materials | 2118 1991 1654 1472 1204 980 243 143
g puandpaper
| Opéapotrosnja  Othersectrs | 180 166 140 147 96 83 135 143
_ -kuéanstva  -households 155 113 o1 14 9.4 82 120  -120
Izvor | Source: EIHP
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Slika | Figure 7.2.1. RaspoloZive koli¢ine ugljena i koksa u Hrvatskoj | Coal and Coke Supply in Croatia
lzvor | Source: EIHP
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Slika | Figure 7.2.2. PotroSnja ugljena i koksa u Hrvatskoj | Coal and coke consumption in the Republic of Croatia
lzvor | Source: EIHP
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7.3. Cijene ugljena

Ukupne koliCine ugljena koje se troSe u Republici Hrvatskoj
osiguravaju se iz uvoza. Mrki ugljen i lignit pretezito se uvozi
iz Bosne i Hercegovine, Ceske Republike i Madarske. Koks
se uglavnom uvozi iz zemalja u okruzenju (Madarska, Italija,
Poljska), dok se kameni ugljen kupuje na medunarodnom
trZistu iz zemalja koje su glavni svjetski izvoznici. Ostvarene
uvozne cijene pojedinih vrsta ugljena i koksa u 2015. godini
prikazane su u tablici 7.3.1. i na slici 7.3.1. Kretanje uvozne
cijene ugljena i koksa u razdoblju od 2004. do 2015. godine
prikazano je na slici 7.3.2.

7mCOAL

7.3 Coal Prices

Total coal consumed in the Republic of Croatia is provided
from import. Brown coal and lignite are mostly imported from
Bosnia and Herzegovina, Czech Republic and Hungary. Coke
is mainly imported from the neighboring countries (Hungary,
Italy, Poland), while hard coal is procured at the international
market and comes from the major coal exporting countries.
The import prices paid for specific types of coal and coke in
2015 are given in Table 7.3.1. and Figure 7.3.1. Dynamics of
import prices for coal and coke from 2004 till 2015 are given
in Figure 7.3.2.

Tablica | Table 7.3.1. Uvozne cijene ugljena i koksa | Coal and coke import prices

70,5 28
93,8 59
3413 116

Izvor | Source: EIHP
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Slika | Figure 7.3.1. Uvozne cijene ugljena i koksa | Coal and coke import prices - lzvor | Source: EIHP
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Slika | Figure 7.3.2. Kretanje uvozne cijene ugljena i koksa od 2005. do 2015. godine | Coal and coke import

prices from 2005 till 2015 - Izvor | Source: EIHP
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8.1. Klimatoloski pokazatelji 8.1 Climate Indicators

35

30

s 2000. s 2001. e 2002.
" 2003. 2004 = 2005.
2006. s 2007. mm— 2008.
—2009. w2010 w2011
2012 2013, w2014,
2015, = prosjek / average (1961.-1990.) = prosjek / average (1998.-2013.)

Slika | Figure 8.1.1. Zagreb — Maksimir, srednja temperatura zraka po mjesecima | Zagreb — Maksimir,
Monthly average air temperature in Zagreb — Izvor | Source: DHMZ
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Slika | Figure 8.1.2. Zagreb — Maksimir, koli¢ina oborina | Zagreb — Maksimir, Precipitation — Izvor | Source: DHMZ
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Slika | Figure 8.1.3. Zagreh — Maksimir, srednja brzina vjetra | Zagreb — Maksimir, Average wind speed
Izvor | Source: DHMZ
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Slika | Figure 8.1.4. Zagreh — Maksimir, mjesecne i godiSnje sume sijanja Sunca | Zagrebh — Maksimir, Sunshine
duration - lzvor | Source: DHMZ
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Slika | Figure 8.1.5. Split - Marjan, srednja temperatura zraka po mjesecima | Split — Marjan, Monthly average air
temperature - Izvor | Source: DHMZ
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Slika | Figure 8.1.6. Split - Marjan, koli¢ina oborina | Split - Marjan, Precipitation — Izvor | Source: DHMZ
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Slika | Figure 8.1.7. Split — Marjan, srednja brzina vjetra | Split — Marjan, Average wind speed
lzvor | Source: DHMZ
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Slika | Figure 8.1.8. Split — Marjan, mjesecne i godiSnje sume sijanja Sunca | Split — Marjan, Sunshine duration
lzvor | Source: DHMZ
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8.2. Kapaciteti 8.2 Capacities

U tablici 8.2.1. dane su procjene podatka o instaliranim Table 8.2.1 provides estimated data on installed capacities for
kapacitetima za proizvodnju toplinske i elekiricne energije heat generation from the renewable energy sources (RES-H)
iz obnovljivih izvora energije (OIE) te statisticki podaci o and statistical data on installed capacities for electricity
instaliranom kapacitetu za proizvodnju elektricne energije za generation from RES (RES-E) for 2015.

2015. godinu.

Tablica | Tahle 8.2.1. Instalirani kapaciteti za proizvodnju toplinske i elektriéne energije iz obnovljivih izvora
energije u Hrvatskoj 2015. godine | Installed capacities for heat and electricity generation from renewable
energy sources in Groatia for 2015

Instalirana toplinska snaga Instalirana elektri¢na snaga
Installed heat capacity (MW) Installed power capacity (MW)
m 128J 2* 47‘8**
Biomass
Biogas
Male hidroelektrane 0 36
Small hydro power plants
Geotermalna
UKUPNO
TOTAL S

Izvor | Source: EIHP, HEP, Sumarski fakultet Sveuéilista u Zagrebu: Drvno-tehnoloski odsjek, INA industrija nafte d.d. — Podaci
za izradu Energije u Hrvatskoj — geotermalna energija, WGC 2015 — Croatia Country Update 2015 and On - Kolbah i ostali |
EIHP, HEP, University of Zagreh, Faculty of Forestry — Department of Wood Processing, INA industrija nafte d.d. - geothermal
energy, WGC 2015 - Croatia Country Update 2015 and On — Kolbah & others

* procjena | estimation
**  sustavi prikljuéeni na elektroenergetsku mrezu | systems connected to the grid

Kod tumacenja navedenih podataka o instaliranim When interpreting data on installed capacities on RES-H, it is
kapacitetima za proizvodnju toplinske energije iz OIE mora necessary to bear in mind that there are no reliable statistical
se uzeti u obzir Cinjenica da ne postoje pouzdani statisticki data on installed capacities for solar and biomass heating
podaci o instaliranim snagama za Sunce i biomasu, a da kod systems while heat from geothermal sources includes two
geotermalne toplinske energije postoje dvije metode pracenja methodologies for reporting the values.
podataka.

Installed heat capacity of solar systems has been
Instalirana toplinska snaga suncanih kolektora procijenjena estimated according to the surface and type of collectors
je na temelju podataka o njihovoj povrSini dobivenih putem as recommended by the European Solar Thermal Industry
ankete EIHP-a, dok je toplinska snaga suncanih sustava Federation (ESTIF) and data from the EIHP survey on installed
prora¢unata prema smjernicama udruge European Solar capacities.

Thermal Industry Federation (ESTIF).



ENERGY IN CROATIA 2015 ®

Podatak o procijenjenoj instaliranoj toplinskoj snazi
kotlovnica na biomasu odnosi se na industrijske kotlovnice na
biomasu te ne sadrzi toplinsku snagu malih peéi za grijanje i
pripremu tople vode u kucanstvima.

U strucnoj literaturi postoje dvije metodologije prikazivanja
iskoriStene geotermalne energije: primjer kada se promatra
samo energija iskoriStena za grijanje prostora i primjer kada
Se promatra energija za grijanje prostora i kupanje. Ukupni
instalirani kapacitet geotermalnih izvora s 23 lokacije na
kojima se koristi u Hrvatskoj je 52,79 MWt ako se promatra
samo grijanje prostora, odnosno 124,65 MWt ako se
promatra geotermalna energija za grijanje prostora i kupanije.

Instalirana snaga fotonaponskih sustava razlikuje se od
sluzbenih podataka HROTE-a jer ukljucuje i one sustave

koji nisu u statusu povlastenog proizvodaca, a poznato je da
proizvode elektriCnu energiju. Isto se odnosi i na podatke

0 proizvedenoj energiji. Snaga autonomnih fotonaponskih
sustava koji se koriste za opskrbu elektricnom energijom
objekata koji nisu spojeni na mrezu (svjetionici, kuce za
odmor, bazne GSM postaje i sli¢no) procijenjena je na oko
500 kW.

Trend porasta instaliranih kapaciteta za proizvodnju toplinske i
elektricne energije iz obnovljivih izvora prikazan je na slikama
8.21i8.2.2

900,00

800,00

8 BERENEWABLE ENERGY SOURCES

Heat capacity data of the heating power plants using biomass
refer to biomass-fired industrial facilities and do not contain
information on small heating furnaces heat capacity and hot
water preparation in households.

Professional literature mentions two methodologies of
expressing the used geothermal energy: one for the energy
used for space heating only and the other for the energy
used for heating and hot water preparation. Total installed
capacities of geothermal sources in 23 locations used

in Croatia amount to 52.79 MWt when space heating is
concemed, and 124.65 MWt when geothermal energy

for space heating and hot water preparation in spas and
recreational centres is concerned.

Installed power capacity of photovoltaic systems differs from
the value provided by HROTE as it refers to grid connected
systems including autonomous PV systems. Installed
capacity of autonomous PV systems that supply facilities
without grid connection (lighting houses, holiday houses,
GSM bases, parking machines etc.) is estimated to 500 kW.

Installed capacities growth trend for RES-H and RES-E is
shown on figures 8.2.1 and 8.2.2.
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mmmmm Geotermalna** - Geothermal**

Sunce - Solar

mmmmm Geotermalna* - Geothermal*

e Jkupno* - Total*

2010. 2011. 2012. 2013. 2014. 2015.

s Biomasa - Biomass

e Jkupno** - Total**

* geotermalna toplinska energija za grijanje prostora | geothermal heat for space heating
**ukljucujuci i geotermalnu toplinsku energiju za grijanje tople vode za kupanje | including geothermal heat for hot water and bathing

Slika | Figure 8.2.1. Instalirani kapaciteti za proizvodnju toplinske energije iz obnovljivih izvora u Hrvatskoj |
Installed capacities for RES-H generation in Croatia — Izvor | Source: EIHP
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Slika | Figure 8.2.2. Instalirani kapaciteti za proizvodnju elektriéne energije iz obnovljivih izvora u Hrvatskoj |
Installed capacities for RES-E generation in Croatia — Izvor | Source: EIHP

8.3. Proizvodnja elektriéne energije 8.3 Electricity Generation

U sljedecoj tablici je prikazana proizvodnja elektricne energije Table 8.3.1 shows electricity production from RES for 2015.

iz OIE u 2015. godini.

Tablica | Table 8.3.1. Proizvodnja elektriéne energije iz OIE u Hrvatskoj 2015. godine | Electricity generation from

RES in Croatia for 2015
Vrsta izvora Proizvodnja elektricne energije
Type of renewable energy source Electricity generation
Biomass
Biogas
Male hidroelektrane
Small hydro power plants R
Geotermalna
Geothermal D
UKUPNO
— 1219,6 GWh

Izvor | Source: EIHP, HEP, HROTE
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U 2015. godini je proizvodnija elektriCne energije iz In 2015 RES-E share of the total electricity generation was
obnovljivih izvora €inila 10,7 posto ukupne proizvodnje, uz 10,7 percent, excluding large hydro.
izuzetak velikih hidroelektrana.
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Slika | Figure 8.3.1. Proizvodnja elektriéne energije iz OIE u Hrvatskoj u 2015. godini | RES-Electricity generation in
Croatia for 2015 - Izvor | Source: EIHP

8.3.1. Visina tarifnih stavki 8.3.1 Tariff item

U tablicama 8.3.2. i 8.3.3. prikazane su visine poticajne Tables 8.3.2 and 8.3.3 show the incentive prices from the
cijene po vrstama obnovljivih izvora energije iz Tarifnog Tariff System for the production of Electricity from Renewable
sustava za proizvodniju elekiricne energije iz OIE i Energy Sources and Cogeneration (Official Gazette 33/07).

kogeneracije (,Narodne novine®, broj 33/2007)
According to the article 4, paragraph 1, of the Tariff system,

Prema Clanku 4. stavak (1) Tarifnog sustava za proizvodnju the level of the subsidised price for RES-E is to be corrected
elektricne energije iz OIE i kogeneracije, visina poticajne for the consumer price index during the contracted time
cijene elektritne energije proizvedene iz postrojenja koja for selling the electricity, on the annual basis in a way that
koriste OIE (za vrijeme vaZenja ugovora o otkupu elektricne subsidised price from the previous calendar year is multiplied
energije) na godisnjoj razini se korigira primjenom indeksa with annual consumer price index for the previous year.

potroSackih cijena, na nacin da se poticajna cijena iz
prethodne kalendarske godine pomnozi s godisnjim
indeksom cijena na malo za prethodnu kalendarsku godinu.
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Tablica | Table 8.3.2. Visina tarifnih stavki (C) izraZenih u kn/kWh za isporuéenu elektriénu energiju iz postrojenja
koja koriste OIE instalirane elektriéne snage do ukljuéivo 1 MW te visina tarifnih stavki za poéetnu 2007. godinu

i za 2014. 1 2015. godinu | Tariff item (C) expressed in HRK/kWh for the delivered electricity from plants using
renewable energy sources with installed electrical capacity up to and including 1 MW, for the start year 2007 and
for 2014 and 2015

a. suncane elektrane solar power plants

al. suncane elekirane instalirane snage do ukljucivo 10 kW | solar power plants with installed

power up to and including 10 kW o e B

a2. suntane elekirane instalirane snage vece od 10 kW do ukljucivo 30 kW | solar power plants

with installed power exceeding 10 kW up to and including 30 kW J IS Gl

a3. suncane elekirane instalirane snage vece od 30 kW | solar power plants with installed
power exceeding 30 kW

b. hidroelektrane hydro power plants
c. vjetroelektrane wind power plants

2,1 2,59087 2,5857

0,69 0,85143 0,8497

0,64 0,7896 0,8003

. elektrane na hiomasu hiomass power plants

d1. kruta biomasa iz Sumarstva i poljoprivrede (granjevina, slama, kostice...) | solid
biomass from forestry and agriculture (branches, straw, kernels...)

1,2 1,48057 1,2806

d2. kruta biomasa iz drvno-preradivacke industrije (kora, piljevina, sje(:ka | solid
biomass from wood — processing industry (bark, saw dust, chaff..

e. geotermalne elektrane geothermal power plants 1,26 1,55477

f. elektrane na hioplin iz poljoprivrednih nasada (kukuruzna silaza...) te organskih

ostataka i otpada iz poljoprivrede i prehrambeno-preradivaéke industrije (kukuru-

zna silaza, stajski gnoj, klaonicki otpad, otpad iz proizvodnje biogoriva...) hioma- 192 148057 12806
ss power plants from agricultural plants (corn silage...) and organic remains and ' ' '
waste from agriculture and food processing industry (corn silage, manure, slaugh

0,95 1,17203 1,0221

terhouse waste, waste from the production of biofuel...)

g. elektrane na tekuéa hiogoriva ' liquid hiofuel power plants 0,36 0,44406

h. elektrane na deponijski plin i plin iz postrojenja za proéiSéavanje otpadnih voda

: : 0,36 0,44406 0,4432
landfill gas power plants and waste water treatment hiogas power plants

i. elektrane na ostale obnovljive izvore (morski valovi, plima i oseka...) power

plants on other renewable energy sources (sea waves, tidal...) L L

Izvor | Source: Tarifni sustav za proizvodnju elektriéne energije iz obnovljivih izvora energije i kogeneracije (,,Narodne novine“,
brojevi 33/2007, 63/2012), HROTE - Godisniji izvjeStaj o sustavu poticanja proizvodnje elektriéne energije iz obnovljivih izvora
energije i kogeneracije u Republici Hrvatskoj za 2015. godinu | Tariff system for the production of electricity from renewable
energy sources and cogeneration (Official Gazette 33/07, 63/12); HROTE — Report on incentive system for electricity generation

from RES and cogeneration in Croatia for 2015.
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Tablica | Table 8.3.3. Visina tarifnih stavki (C) izrazenih u kn/kWh za isporucenu elektriénu energiju iz postrojenja
koja koriste obnovljive izvore energije instalirane elektriéne snage manje ili jednake 1 MW za 2015. godinu prema
Tarifnom sustavu NN 63/12 | Tariff item (C) expressed in HRK/kWh for the delivered electricity from plants using
renewable energy sources with installed electrical capacity less or equal 1 MW, for the 2015 according to Tariff
system Official gazette 63/12

Tip postrojenja <=1 MW

Plant type <=1 MW

hidroelektrane do ukljucivo 500 MWh proizvedenih u kalendarskoj godini | hydroelectric power plants with electrici-

ty production up to and including 500 MWh in a single calendar year 2
hidroelektrane za vise od 500 MWh do ukljucivo 1000 MWh proizvedenih u kalendarskoj godini | hydroelectric 08
power plants with electricity production from 500 to and including 1000 MWh in a single calendar year '
hidroelektrane za vise od 1000 MWh proizvedenih u kalendarskoj godini | hydroelectric power plants with electricity

. . o 0.6
production exceeding 1000 MWh in a single calendar year
elektrane na krutu biomasu instalirane snage vece od 300 kW (iskljucujuci komunlani otpad) | biomass power 19
plants with instaled power greater than 300 kW (excluding municipal waste) '

elektrane na bioplin iz poljoprivrednih kultura te organskih ostataka i otpada biljnog i Zivotinjskog podrijetla
instalirane snage vece od 300 kW | agricultural and organic herbal and animal waste biogas power plants with 1.2
instaled power greater than 300 kW

lzvor | Source: Tarifni sustav za proizvodnju elektricne energije iz obnovljivih izvora energije i kogeneracije (,,Narodne
novine“ 63/2012), HROTE - GodiSnji izvjeStaj o sustavu poticanja proizvodnje elektriéne energije iz obnovljivih izvora energije
i kogeneracije u Republici Hrvatskoj za 2015. godinu | Tariff system for the production of electricity from renewable energy
sources and cogeneration (Official Gazette 33/07, 63/12); HROTE - Report on incentive system for electricity generation from
RES and cogeneration in Croatia for 2015.

U tablici 8.3.4. prikazane su visine poticajne cijene In the table 8.3.4 incentive prices level for solar power plants
za suncane elektrane snage manje ili jednake 1 MW are presented with the rated power equal or less than 1 MW,
Tarifnog sustava za proizvodnju elekiricne energije iz OIE i Tariff system, Official gazette 63/12

kogeneracije (,Narodne novine, broj 63/2012)
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Tahlica | Table 8.3.4. Poticajne cijene za isporu¢enu elektriénu energiju iz sunéanih elektrana instalirane
elektricne snage < 1 MW za 2015. godinu | Incentive prices for delivered electricity from the solar power plants
with rated power equal or less than 1 MW FOR 2015.

Suncane elektrane instalirane

snage < 1 MW Solar power plants
with instaled power < 1 MW

Korekcija poticajne cijene za integrirane SE instalirane snage <300 kW
Corection of incentive price for integrated SPP with instaled power up to =300 kW

Korektivni
Poticajna Korektivi Korekcija el il Korekcija
: o cijena koeficijent za fiksne tarifne za koristenje fiksne tarifne
L BT integrirane SE stavke toplinskog stavke
Incentive price sustava Correction
Plant type Corrective Correction Corrective of fixed tariff
C (kWh) Coef'scg,egt for of f".‘fd tarift— coeficient for item
tem heating system Ck=(C x k1
ki Ck=(Cxk1) utilisation xk2)

k2

1.a.1. sunéane elektrane instalirane

snage do ukljuéivo 10 kW  Solar 1,1 2,39 1,2 1,2 3,16
power plants up to 10 kW

1.a.2. sunéane elektrane instalirane
snage vece od 10 kW do ukljucivo

30 Kw

1,1 2,03 1,1 1,1 2,45
Solar power plants with instaled
power of more than 10 Kw up to
including 30 kW
1.a.3. sun¢ane elektrane instalirane
snage veée od 30 Kw 11 15 1.03 1,03 17

Solar power plants with instaled
power of more than 30 kW

Korekcija poticajne cijene za integrirane SE instalirane snage <300 kW

Corection of incentive price for integrated SPP with instaled power up
to =300 kW

Sunéane elektrane instalirane snage < 1 MW
Solar power plants with instaled power = 1 MW

Poticajna cijena

: - Korektivni koeficijent za Korekcija fiksne tarifne
Tip postrojenja o neintegrirane SE stavke
Incentive price
Plant type Corrective cogficient for Correction of fixed
C (kWh) non integrated SPP tariff item
k3 Ck=(C xk3)

1.a.1 neintegrirane sunc¢ane elektrane

instalirane snage do ukljuéivo 10 kW (Clanak 4.

stavak (5)) Non integrated solar power plants
with instaled power up top & including 10 kW 1,1 1,82 2
(Article 4., paragraph (5))

lzvor | Source: Tarifni sustav za proizvodnju elektriéne energije iz obnovljivih izvora energije i kogeneracije (,,Narodne novine“,
broj 63/2012), HROTE - Godisnji izvjestaj o sustavu poticanja proizvodnje elektrine energije iz obnovljivih izvora energije i
kogeneracije u Republici Hrvatskoj za 2015. godinu | Tariff system for the production of electricity from renewable energy
sources and cogeneration (Official Gazette 33/07, 63/12); HROTE - Report on incentive system for electricity generation from
RES and cogeneration in Croatia for 2015.
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Tablica | Table 8.3.5. Visina tarifnih stavki (C) izrazenih u kn/kWh za isporuéenu elektriénu energiju iz postrojenja
koja koriste obnovljive izvore energije instalirane elektriéne snage veée od 1 MW za pocetnu 2007. godinu i 2014.
i 2015. godinu prema Tarifnom sustavu | Tariff item (C) level expressed in HRK/kWh for delivered electricity from
the power plant using renewables with installed power larger than 1 MW for the starting year 2007, 2014 and
2015 according to Tariff system 0.G. 33/07&63/12

Tip postrojenja 2014. 2014.

Plant type (NN 33/07) (NN 63/12)

a. hidroelektrane instalirane snage do ukljucivo 10
MW | hydro power plants with installed power up to
and including 10 MW

a.1. energija do ukljuéivo 5 000 MWh proizvedenih u
kalendarskoj godini | power up to and including 0,69 0,834933 1 1
5 000 MWh produced in the calendar year

a.2. energija za viSe od 5 000 MWh do ukljuéivo

15 000 MWh proizvedenih u kalendarskoj godini |
power exceeding 5 000 MWh up to and including 15
000 MWh produced in the calendar year

0,55 0,665461 0,7 0,7

a.3. energija za viSe od 15 000 MWh proizvedenih u
kalendarskoj godini | power exceeding 15 000 MWh 0,42 0,508316 0,57 0,57
produced in the calendar year

b. vjetroelektrane | wind power plants 0,65 0,786326 0,71 0,71

c. elektrane na biomasu | hiomass power plants

c¢.1. kruta hiomasa iz Sumarstva i poljoprivrede

(granjevina, slama, kostice...) (2-5 MW instalirane 1,15*
snage; 5-10 MW instalirane snage** NN 63/12) 1,04 1,258362
| solid biomass from forestry and agriculture 1,05**

(branches, straw, kernels...)

¢.2. kruta hiomasa iz drvno-preradivacke industrije
(kora, piljevina, sjecka...) | solid hiomass from 0,83 1,004305
wood - processing industry (bark, saw dust, chaff...)

d. geotermalne elektrane | geothermal power plants 1,26 1,524647
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1,04

0,36

0,36

0,50

1,258362

0,435456

0,435456

0,604928

1,2 1,2

Izvor | Source: Tarifni sustav za proizvodnju elektriéne energije iz obnovljivih izvora energije i kogeneracije (,,Narodne novine“,
brojevi 33/2007, 63/2012), HROTE- Godisniji izvjeStaj o sustavu poticanja proizvodnje elektriéne energije iz obnovljivih izvora
energije i kogeneracije u Republici Hrvatskoj za 2015. godinu | Tariff system for the production of electricity from renewable
energy sources and cogeneration (Official Gazette 33/07, 63/12); HROTE - Report on incentive system for electricity generation

from RES and cogeneration in Croatia for 2015.
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Poticajne cijene prema Tarifnom sustavu (,Narodne novine®,
broj 133/2013 ) izraCunavaju se na nacin da se zbroje
visine fiksne tarifne stavke (s mogucno3¢u korekcije za
suncane elektrane) i godiSnje korekcije prema Indeksu
potroSackih cijena kojeg DrZavni zavod za statistiku sluzbeno
dostavlja HROTE-u. Prva korekcija poCinje se primjenjivati

u kalendarskoj godini koja slijedi godinu kada je ugovor o
otkupu elektricne energije sklopljen (sukladno izmjenama
odredbi tog tarifnog sustava). Za trinaest postrojenja, za

Ciju izgradnju je koriSten neki oblik potpore, kod utvrdivanja
visine poticajne cijene primjenjena je metodologija izraduna
iz Programa drZavnih potpora za obnovljive izvore energije
te umanjena poticajna cijena gdje je izraunom, zbog visine
potpore, utvrden iznos za umanjenje poticajne cijene. Na taj
nacin je zbog visine dodatne potpore umanjena poticajna
cijena za postrojenja.

8 BERENEWABLE ENERGY SOURCES

Incentive prices according to tariff system (0.G. 133/13) are
calculated as a sum of tariff item (with possible correction
for solar power plants) and yearly correction according to
consumers price index delivered by State office for Statistics
to HROTE. First correction starts to apply in calendar year
following a year when power purchase contract was signed
(according to changes of this Tariff system). For 13 power
plants which used some sort of incentive, level of incentive
price was determined by applying methodology of calculation
from State Aid Program for Renewable energy sources and
decreased incentive price where due to level of support
calculation determined amount for incentive price decrease.
Following this, due to level of additional support, incentive
price is decreased for 8 power plants.

Tablica | Table 8.3.6. Visina tarifnih stavki (C) izrazenih u kn/kWh za isporuéenu elektricnu energiju iz postrojenja
koja koriste sunéevu energije instalirane elektricne snage manije ili jednake od 5 MW prema Tarifnom sustavu |
Tariff item (C) expressed in HRK/kWh for delivered electricity from power plants using solar power with installed
power lower or equal to 5 MW according to Tariff System Official Gazette 133/13

Sunéane elektrane instalirane snage < 5SMW
Solar power plants with instaled power = 5 MW

Poticajna

Tip postrojenja
Plant type

cijena

price

1.a.1. sunéane elektrane instalirane snage do
ukljuéivo 10 kW | Solar power plants up to 10 kW

1.a.2. sun¢ane elektrane instalirane snage vece od
10 kW do ukljucivo 30 Kw | Solar power plants with
instaled power of more than 10 Kw up to including
30 kW

1.a.3. sunéane elektrane instalirane snage vece od
30 kW do ukljucivo 300 kW | Solar power plants
with instaled power of more than 30 kW up to and
including 300 kW

Incentive

Korekcija poticajne cijene za integrirane SE instalirane snage
<300 kW Corection of incentive price for integrated SPP with
instaled power up to <300 kW

Korektivni koeficijent
za koriStenje
toplinskog sustava
Corrective coeficient
for heating system
utilisation

Korekcija

poticajne

cijene
Correction of
incentive price
Ck=(C x k1)

1.91 1,2 2,29

1.7 1,1 1,87
1.54 1.03 1.59
0.53

lzvor | Source: Tarifni sustav za proizvodnju elektricne energije iz obnovljivih izvora energije i kogeneracije (,,Narodne novine“,
broj 133/2013), HROTE- Godisniji izvjestaj o sustavu poticanja proizvodnje elektricne energije iz obnovljivih izvora energije

i kogeneracije u Republici Hrvatskoj za 2015. godinu | Tariff system for the production of electricity from renewable energy
sources and cogeneration (Official Gazette 133/13, 155/13); HROTE- Report on incentive system for electricity generation from

RES and cogeneration in Croatia for 2015.



ENERGIJA U HRVATSKOJ 2015. ®

8 @ OBNOVL]JIVIIZVORI ENERGIJE

Tablica | Table 8.3.7. Visina tarifnih stavki (C) izrazenih u kn/kWh za isporuéenu elektriénu energiju iz postrojenja
koja koriste obnovljive izvore energije instalirane elektriéne snage manije ili jednake od 5 MW prema Tarifnom
sustavu | Tariff item (C) expressed in HRK/kWh for delivered electricity from power plants using renewable energy
sources with installed power lower or equal to 5 MW according to Tariff System Official Gazette 133/13

Poticajna cijena

Tip postrojenja <=5 MW Incentive
Plant type <=5 MW price
C (kn/kWh)
Poticajna
Tip postrojenja cijena
Plant type Incentive
price
1.6 hidroelektrane instalirane snage do uklju¢ivo 300 kW | hydroelectric power plants with 107
- electricity production up to and including 300 kW '
1.C. vjetroelektrane | wind power plants 0,53
elektrane na biomasu, ukljuéujuéi biorazgradive dijelove industrijskog i komunainog
1.d.4 otpada, instalirane snage do ukljuéivo 300 kW | hiomass power plants, including 13
B biodegradable parts of the industrial waste and municipal waste with installed power up '
to and including 300 kW
elektrane na hiomasu, ukljuéujuéi hiorazgradive dijelove industrijskog i komunalnog
1.4.2 otpada, instalirane snage vece od 300 kW do ukljuéivo 2 MW | hiomass power plants, 195
D including biodegradable parts of the industrial waste and municipal waste with installed '
power from 300 kW up to and including 2 MW
elektrane na hioplin iz poljoprivrednih kultura te organskih ostataka i otpada hiljnog
i zivotinjskog podrijetla, biorazgradivog otpada, deponijski plin i plin iz postrojenja
142 za prociSéavanije otpadnih voda instalirane snage veée od 300 kW do ukljucivo 2 196

MW | biogas power plants using agricultural and organic herbal and animal waste,
biodegradable waste, landfill gas and gas from waste water treatment facilities with
installed from 300 kW up to and including 2 MW

elektrane na hioplin iz poljoprivrednih kultura te organskih ostataka i otpada hiljnog
i Zivotinjskog podrijetla, hiorazgradivog otpada, deponijski plin i plin iz postrojenja za
1.£3. proc¢iSéavanje otpadnih voda instalirane snage veée od 2 MW | biogas power plants 1,18
using agricultural and organic herbal and animal waste, biodegradable waste, landfill
gas and gas from waste water treatment facilities with installed power greater than 2 MW

Kogeneracijska postrojenja | Cogeneration power plants

Kogeneracijska postrojenja instalirane elektriéne snage veée od 1 MW do ukljuéivo 35
MW | Cogeneration power plants with installed power greater than 1 MW up to and
including 35 MW, so called mid cogeneration connected to distribution or transmission
network

4.a. 0,53

lzvor | Source: Tarifni sustav za proizvodnju elektriéne energije iz obnovljivih izvora energije i kogeneracije (,,Narodne novine,
broj 133/2013), HROTE- Godisnji izvjeStaj o sustavu poticanja proizvodnje elektriéne energije iz obnovljivih izvora energije i
kogeneracije u Republici Hrvatskoj za 2015. godinu | Tariff system for the production of electricity from renewable energy
sources and cogeneration (Official Gazette 133/13, 155/13); HROTE- Report on incentive system for electricity generation from
RES and cogeneration in Croatia for 2015.



Prema odredbama tarifnog sustava, za proizvodna postrojenja
prikljucena na prijenosnu ili distribucijsku mrezu koja koriste
energiju vjetra za proizvodnju elektricne energije instalirane
snage vece od 5 MW, neovisno o tipu postrojenija, poticajna
cijena jednaka je referentnoj cijeni elektricne energije

(RC). RC - referentna cijena elektriCne energije — je cijena
jednaka iznosu vazece tarifne stavke za radnu energiju po
jedinstvenoj dnevnoj tarifi za opskrbu elektricnom energijom
u okviru univerzalne usluge, tarifni model Plavi €iji je iznos
odreden clankom 39. stavkom 2. tockom 1. Metodologijom
za odredivanje iznosa tarifnih stavki za opskrbu elektricnom
energijom u okviru univerzalne usluge (»Narodne novines,
broj 116/2013), sukladno kojoj su opskrbljivaci duzni otkupiti
od operatora trZiSta elektricnu energiju iz obnovljivih izvora
energije i kogeneracije.

Prema Tarifnom sustavu (»Narodne novine«, broj 116/2013)
uvjet za ostvarenje poticajne cijene i sklapanje ugovora

0 otkupu elekiricne energije s operatorom trzista za
proizvodna postrojenja iz grupe 1.d.1., 1.d.2.,, 1.d.3., 2.c.,
1.11.,1.£2.1.£3.1 2.e. je minimalna ukupna godisnja
ucinkovitost postrojenja u iznosu od 50 posto u pretvorbi
primarne energije goriva u proizvedenu elektricnu energiju i
proizvedenu korisnu toplinu.

Za elektrane na biomasu korekcija poticajne cijene vrSi se

za postizanje ukupne godisnje ucinkovitosti proizvodnog
postrojenija za tekucu godinu prema ukupnoj godisnjoj
ucinkovitosti ostvarenoj u prethodnoj godini, a za proizvodniju
elektriCne energije iz kogeneracijskih postrojenja isplata
poticaja se vrSi jedinstveno u iznosu trenutno vazeéeg RC-a.
ElektriCna energija mora se proizvesti u kogeneracijskom
procesu na nacin utvrden propisom koji ureduje postupak
stjecanija statusa povlastenog proizvodaca.

Isto tako se za kogeneracijska postrojenja, koja kao pogonsko
gorivo ne koriste obnovljive izvore energije, utvrduje visina
poticane cijene (C) izrazene u kn/kWh za isporu¢enu
elektricnu energiju u iznosu od RC, neovisno o snazi
postrojenija.

Za kogeneracijska postrojenja se utvrduju tarifne stavke i
visine tarifnih stavki (C) izrazene u kn/kWh za isporucenu
elektricnu energiju za vrijeme trajanja vise (VT) i nize (NT)
dnevne tarifne stavke (tablica 8.3.8.). Trajanje VT i NT
odredeno je tarifnim sustavom za proizvodnju elektricne
energije.

ENERGY IN CROATIA 2015

According to new Tariff System for the production of
Electricity from Renewable Energy Sources and Cogeneration
(Official Gazette 133/13 and 155/13), for the power plants
connected to transmission or distribution network that are
using renewable energy sources for electricity production
with installed power > 5 MW, regardless of plant type,
incentive price is set to reference price RC. RC — reference
price of electricity is a price equal to the amount of the valid
tariff item for active energy based on unique daily tariff for the
electricity supply within universal service, Blue tariff model,
whose amount is set by article 39. part 2, point 1. of the
Methodology for determination of the tariff items amount for
electricity supply within universal service (Official gazette,
116/2013), according to which, suppliers are obliged to
repurchase electricity from the renewable energy sources and
cogeneration from the market operator.

According to Tariff system (0G 113/13) condition to reach
incentive price and signing a power purchase contract

with HROTE for power plants from the group 1.d.1.,1.d.2.,
1.d.3.,2.c,1.01,,1.£2.,1.13. & 2.e., is minimal total annual
efficiency of the power plant to be 50% in conversion of fuel
primary energy conversion into electricity and usable heat
produced.

For biomass power plants incentive price correction is done
for reaching total annual plant efficiency for ongoing year
opposite to total annual efficiency from the year before, and
for electricity production from cogeneration power plants
incentive payment is done solely in amount of valid Referent
Price. Electricity must be produced in cogeneration process
in a way determined by rule which governs procedure of
acquiring eligible producer status.

Also, for cogeneration power plants which are not using
renewable energy sources, the amount of incentive price (C)
in HRK/kWh for delivered electricity is set to RC, regardless
of rated power.

For cogeneration power plants tariff items and their levels (C)
in HRK/kWh for delivered electricity are determined during
higher (HT) and lower (LT) daily tariff item (Table 8.3.8).
Duration of the HT & LT is determined by tariff system for
electricity generation.
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Odlukom o cijeni plina po kojoj je opskrbljivat na
veleprodajnom trzistu plina duzan prodavati plin
opskrbljivaCima u javnoj usluzi opskrbe plinom za kupce
iz kategorije kuc¢anstvo (»Narodne novine«, broj 28/2015)
u visini od 2,12 kn/m3. Tijekom 2015. godine doSlo je do
promijene tarifnih staki za kogeneracijska postrojenja. S
obzirom da je do 1. travnja 2015. godine, kad je Odluka
stupila na snagu, vazeca cijena bila 2,2 kn/m? uvrStavanjem
nove nize cijene u formulu za izraCun tarifnih stavki za
kogeneracijska postrojenja izracunate su nove nize tarifne
stavke. Sukladno Tarifnom sustavu (,,Narodne novine"®, broj
33/2007) za izraCun se koristi cijena vazeca u mjesecu
koji prethodi obracunu. Navedeno znaci da je obraCunsko
razdoblje za koje se mogao izvrsiti izracun svibanj 2015.
godine

By decision on gas prices, supplier on wholesale gas market
is obliged to sell gas to suppliers in public gas supply
service for customers in the household category (0G 28/15)
in amount of 2,12 HRK/m3 , during 2015 tariff item changes
for cogeneration power plants occurred. Considering that till
the April 1., when decision came into force, current price was
2,2 HRK/m3 inclusion of new lower price into formula for
cogeneration power plants tariff item calculation, new lower
tariff item were calculated. According to Tariff system (0G
33/07) for calculation is used price valid for the month prior
to calculation. It means that calculation period for which it
could be done is May 2015.

Tablica | Table 8.3.8. Visine tarifnih stavki (C) izraZenih u kn/kWh za isporuéenu elektriénu energiju iz
kogeneracije za vrijeme trajanja viSe (VT) i nize (NT) dnevne tarifne stavke | Amounts of tariff items (C) expressed
in HRK/kWh for the delivered electricity from cogeneration plants during the higher (HT) and lower (LT) daily tariff

systems

Kogeneracija
Cogeneration

Kogeneracijska postrojenja instalirane elektricne snage do
ukljucivo 50 kW, tzv. mikrokogeneracije te sva kogeneracijska

postrojenja koje koriste gorivne celije na vodik Cogeneration

plants with installed power up to and including 50 kW, so-called

micro-cogeneration units and all cogeneration plants using
hydrogen fuels

Kogeneracijska postrojenja instalirane elektriéne snage veée od
50 kW do ukljuéivo 1 MW, tzv. male kogeneracije prikljuéene na
distribucijsku mrezu Cogeneration plants with installed power
exceeding 50 kW and up to and including 1 MW, so-called small
scale cogeneration units connected to the distribution network

Kogeneracijska postrojenja instalirane elektriéne snage vece
od 35 MW, tzv. velike kogeneracije prikljuéene na distribucijsku
mrezu Cogeneration plants with installed power exceeding 35

MW, so-called large scale cogeneration units connected to the
distribution network

1,2485

0,655

1,2143

1,0439 0,56332 1,0153 0,5176

0,9006 0,4503 0,8759 0,4380

Izvor | Source: Tarifni sustav za proizvodnju elektriéne energije iz obnovljivih izvora energije i kogeneracije (,,Narodne novine“,
broj 33/2007), HROTE - GodiSnji izvjeStaj o sustavu poticanja proizvodnje elektri¢ne energije iz obnovljivih izvora energije i
kogeneracije u Republici Hrvatskoj za 2015. godinu | Tariff system for the production of electricity from renewable energy
sources and cogeneration (Official Gazette 33/07); HROTE- Report on incentive system for electricity generation from RES and

cogeneration in Croatia for 2015.
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U sljedecoj tablici su prikazani podaci o isplacenim

poticajnim cijenama povlastenim proizvodacima elektricne

energije prema tehnologijama (tablica 8.3.9.).

8 BERENEWABLE ENERGY SOURCES

In the next Table data on payed subsidies to eligible
producers of electricity according to RES technologies used
are presented.

Tablica | Table 8.3.9. Isplacéene poticajne cijene povliastenim proizvodaéima elektriéne energije prema
tehnologijama za 2015. godinu | Payed incentive to eligible producers of electricity according to technologies

used in 2015.

Tip postrojenja

Plant type

Isplacena sredstva s osnove isplate
poticaja povlastenim proizvoda¢ima
u 2015. godini (kn) Amount paid
based on the subsidies to the eligible
producers in 2015 (HRK)

Predano u mrezu tijekom 2015.

godine Delivered to the grid
during 2015 (kWh)

Iznos bez PDV-a Amount exI.VAT

Vjetroelektrane | Wind PP 782 212137 608 510 062,5
Suncane elektrane | Solar PP 53160 959 113 748 493,5
Male hidroelektrane | Small Hydro PP 10 322 756 9611 150,61
Elektrane na hioplin | Biogas PP 153 334 827 195574 391 1
Elektrane na hiomasu | Biomass PP 86 865 113 105 856 899,8
Kogeneracije | Cogenerations 7928773 5394 220,68
Elektrane na deponijski plin | Landfill gass 90 790 40 238,12
UKUPNO | Total 1093 915 355 1038 735 456,28

lzvor | Source: HROTE
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8.4. Proizvodnja toplinske energije 8.4 Heat Generation

U sljedecoj tablici je prikazana proizvodnja toplinske energije Table 8 4.1 shows heat production from RES for 2015.
iz OIE u 2015. godini.

Tablica | Table 8.4.1. Proizvodnja toplinske energije iz obnovljivih izvora energije u Hrvatskoj 2015. godine | Heat
generation from RES in Croatia for 2015

435,1

52 927

449,3
1069,76
Izvor | Source: EIHP, INA industrija nafte d.d. — Podaci za izradu Energije u Hrvatskoj — geotermalna energija WGC 2015 -
Croatia Country Update 2015 and On - Kolbah i ostali

*Za proizvodnju toplinske energije iz geotermalne energije u 2015. godini iskoriSteno je 449,3 TJ samo za grijanje prostora
odnosno ukupno 1069,76 TJ, ako se promatra zajedno grijanje prostora i pripremu tople vode / in 2015 , from geothermal heat
449,3 TJ was used for space heating and, including bathing, 1069,76 TJ | During 2015 for heat production from geothermal
energy 449,3 TJ was used exclusevely for space heating purposes, respectively 1069,76 TJ if space heating and warm wtaer
preparation is considered

Proizvedena toplinska energija suncanih sustava nastavlja Produced heat from the solar heating systems data are

se na anketno istrazivanje EIHP-a i ESTIF metodologije, a extension of questionnaire survey of the EIHP and ESTIF
proracunata je kao konacna iskoristiva toplinska energija methodology, calculated as final usable heat, taking into

i uzima u obzir prostornu distribuciju suncanih toplinskih account spatial distribution of the solar heating systems,
sustava, gubitke u pretvorbi i ponaSanje korisnika. conversion losses and consumer behaviour.

Proizvodnja toplinske energije iz krute i plinovite biomase, Heat generation from both solid and gaseous biomass
ukljucujuci proizvodnju iz industrijskih kotlovnica te including the generation in industrial heating facilities and
proizvodnju toplinske energije iz ogrjevnog drva za grijanje i heat generation from fuel wood for heating and hot water
pripremu tople vode u kucanstvima, iznosila je u 2015. godini preparation in households was in total 52 927 TJ.

52927 TJ.
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8.5. Proizvodnja krutih biogoriva

U sljedecoj tablici je prikazana proizvodnija krutih biogoriva u
2015. godini.

8 BERENEWABLE ENERGY SOURCES

8.5 Solid Biofuel Production

Table 8.5.1 shows production of solid biofuels in 2015.

Tablica | Table 8.5.1. Proizvodnja krutih hiogoriva u Hrvatskoj 2015. godine | Solid biofuel production in Republic
of Croatia for 2015

212 300 t

32300 t

8200t

341 800 t

5988 300 m?

lzvor | Source: DrZavni zavod za statistiku, EIHP | Croatian Bureau of Statistics, EIHP

* procjena | estimation

Tijekom 2015. godine u Hrvatskoj su se peleti proizvodili u
15 pogona. Ukupni kapacitet proizvodnje peleta iznosi 376
900 tona godisnje, od Cega je iskoristeno oko 56 posto. Od
ukupne proizvedene koliine peleta u 2015. godini na strana
trzista plasirano je oko 89 posto, dok je manji dio iskoriSten
na domacem trzistu.

Kapacitet proizvodnije briketa je oko 61 400 tona godiSnje, ali
njihova proizvodnja se uglavnom obavlja periodicno prema
dostupnoj sirovini — otpadu iz drvno-preradivacke industrije.
0d ukupne proizvedene koli¢ine briketa u 2015. godini oko
66 posto je plasirano na strana trzista.

Proizvodnja drvenog ugljena temelji se na podacima
dobivenim u kontaktu s proizvodacima. U Republici Hrvatskoj
postoji samo jedan industrijski proizvoda¢ drvenog ugljena
koji proizvodi vise od 2/3 godiSnje proizvodnje, a ostalo
proizvedu deseci srednjih i malih proizvodaca drvenog
ugljena.

In 2015 pellets were produced in 15 facilities. Total installed
capacity for the pellet production is 376 900 t/yr, out of
which 56% is utilised during 2015. Around 89% of the total
pellets production was exported while little was placed on the
domestic market.

Wooden briquettes capacity is estimated to 61 400 t/yr while
its actual production is usually done periodically depending
on the feedstock availability — waste from wood processing
industry. Around 66% of the total briquettes production was
exported during 2015.

Data on production of charcoal are collected in direct contact
with producers. There is only one industrial charcoal producer
in Croatia, that has produced more than 2/3 of the total annual
charcoal production, and the rest of the production belongs to
a dozen middle and numerous small charcoal producers.
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8.6. Proizvodnja tekucéih biogoriva

Ukupni proizvodni kapaciteti biogoriva u Hrvatskoj su krajem

2015. godine bili na razini od 63 838 tona biodizela godisnie.

Tijekom 2015. godine u Republici Hrvatskoj je proizvedeno
17 373 tone biodizela ili 0,648 PJ od Cega je oko 96 posto
plasirano na domace trziSte.

8.6 Liquid Biofuel Production

Total capacities for liquid biofuels in Croatia in late 2015 were
in the level of 63 838 tons per year of biodiesel.

During 2015, in Croatia, 17 373 t of biodiesel was produced
or 0,648 PJ, out of which 96% share ended up in the
domestic market.
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Prema dosada$njoj praksi i iskustvima u analizama energetske
ucinkovitosti, definirani su relevantni sektori potro$aca
energije na nacionalnoj razini. U skladu s tim, razmatraju se
sektori: kucanstva, usluzni sektor, zgradarstvo, poljoprivreda,
gradevinarstvo, industrija i promet. Razina energetske
ucinkovitosti kod definiranih sektora nastoji se prikazati
kvantitativno uz odredene temeljne pokazatelje. U tu se svrhu
koriste neposredna potroSnja energije i bruto dodana vrijednost
(BDV) jer se smatraju reprezentativnim i mjerljivim znacajkama
rasta pojedine grupe potro3aca energije. U analizama se izvode
i koriste: indeks poboljsanja energetske ucinkovitosti ODEX,
indeks energetske intenzivnosti, odnos primarne i finalne
energetske intenzivnosti, sama energetska intenzivnost te
strukturni makroekonomski efekti koji imaju bitan utjecaj.

9.1. Indeksi i trendovi

Kao pokazatelj razine energetske ucinkovitosti najcesce se
koristi mjera energetske intenzivnosti, koja se racuna po jedinici
BDP-a ili po dodanoj vrijednosti. No, indeks ODEX smatra

se boljim pokazateljem procijenjenih trendova u energetskoj
ucinkovitosti na agregiranoj razini (npr. kod gospodarstva
opcCenito, industrije, kucanstava, prometa, usluga) jer su iz
tradicionalne energetske intenzivnosti izostavljene strukturne
promjene i drugi faktori koji nisu povezani s energetskom
ucinkovitoS¢u (porast broja kuéanskih uredaja, osobnih vozila
isl).

Indeks poboljSanja energetske ucinkovitosti ODEX (Odyssee
energy efficiency index) primjenjuje se u razvijenoj analitickoj
praksi kao prihvaceni indikator ucinkovitosti u analizi koriStenja
energije. ODEX u osnovi predstavlja ponderirani prosjek
specificnog indeksa potro3nje energije za odabrane grupe
potroSaca energije. Sastoji se od dva dijela: agregiranog i
tehniCkog indeksa. Agregiranim indeksom promatra se utjecaj
razlicitih ¢imbenika koji utjecu na potrodnju energije, ali nisu
direktno vezani za energetsku ucinkovitost poput klimatskih
utjecaja, promjena u gospodarskoj i industrijskoj strukturi

i promjenama u stilu Zivota (poput povecanja povrine
kucanstva), dok je tehnicki indeks povezan s energetskom
ucinkovitoScu.

Through the practice and experiences of energy efficiency
analyses, relevant sectors of energy consumers on national
level are defined. Thus, the energy consumers in the
residential and services sector, public service (buildings),
agricultural and construction sectors, industrial and
transport sectors are regarded as sectors. The levels of
energy efficiency at defined sectors are represented through
developed basic indices. The quantities used to that end are
direct energy consumption and gross value added (GVA),

as the characteristic of growth of an individual energy
consumption group, and besides them, the index of energy
efficiency enhancement ODEX, the index of energy intensity,
the primary to final energy intensity ratio and energy intensity
and structural macroeconomic effect are taken into account.

9.1 Indices and Trends

The energy intensity indicator is the most often used indicator
to measure the energy efficiency. It is calculated per unit of
GDP for the overall indicator and transports or value added
for services and agriculture or private consumption for
households. However, the ODEX index represents a better
proxy for assessing energy efficiency trends at an aggregate
level (e.g. overall economy, industry, households, transport,
services) than the traditional energy intensities, as they are
cleaned from structural changes and from other factors not
related to energy efficiency (more appliances, more cars...).

ODEX (Odyssee energy efficiency index) is usually employed
within the developed practice of analyzing of the use of
energy. Basically, this index is a weighted average of the
specific consumption index for selected branches of energy
consumers. ODEX consists of two parts: the aggregate index
and the technical index. The aggregate index considers
various influences that are not linked to energy efficiency,
such as climate fluctuations, changes in economic and
industry structures, lifestyle changes (increase in size of
dwelling), while the technical index is linked to energy
efficiency.
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Ovaj indeks poboljSanja energetske ucinkovitosti odreden

je za pojedine sektore potro$nje energije (industrija,

promet, ku¢anstva) te za ukupno gospodarstvo, tj. sve grupe
neposrednih potroSaca energije. ODEX se odreduje na temelju
podataka o promjenama potro3nje energije u podsektorima

ili prema namjeni potronje energije u nekom promatranom
vremenskom razdoblju.

Za svaki sektor odnosno grupu ODEX se raCuna kao odmijereni
prosjek podsektorskih indeksa koji ukazuju na napredak u
energetskoj ucinkovitosti. Pritom je vazno sljedece:

. Indeksi podsektora racunaju se iz varijacija u
indikatorima jedini¢ne potro3nje energije, mjerenima
u fiziCkim jedinicama i odabranima tako da najbolje
predstavljaju poboljSanja u energetskoj ucinkovitosti;
koriStenje indeksa omogucuje kombinacije raznovrsnih
jedinica mjere za promatrani sektor, kao Sto su specificna
potroSnja kWh/proizvodu, kWh/m? i dr.

. 7a agregiranu mjeru se koristi udio svakog podsektora
u ukupnoj potroSnji energije svih podsektora promatranih
u kalkulaciji.

Npr. vrijednost ODEX-a od 90 znaci povecanije energetske
ucinkovitosti od 10 posto.

U promatranom razdoblju od 1995. do 2015. godine uocljivo
je smanjenje indeksa poboljSanja energetske ucinkovitosti,
odnosno poboljSanje energetske ucinkovitosti za ukupno
gospodarstvo u Hrvatskoj za viSe od 20 posto. Takvoj
pozitivnoj promjeni doprinos je dao pad indeksa u svim
sektorima, a najve¢i doprinos dali su sektori industrije i
kucanstava. Kod prometa je uocljiva stagnacija ODEX-a u
nekoliko posljednjih godina, $to usporava razvoja ukupnog
indeksa poboljSanja energetske uCinkovitosti. Na slici 9.1.1.
prikazano je kretanje ODEX-a za pojedine sektore neposredne
potrosnije energije.

9mENERGY EFFICIENCY

This index is used to measure the energy efficiency progress
by main sector (industry, transport, households) and for the
whole economy (all final consumers).

For each sector, ODEX is calculated as a weighted average
of sub-sectoral indices of energy efficiency progress;
considering that:.

. the sub-sectoral indices are calculated from variations
of unit energy consumption indicators, measured in
physical units and selected so as to provide the best
“proxy” of energy efficiency progress, from a policy
gvaluation viewpoint; use of these indices enables the
combinations of different units for a given sector, for
instance kWh/appliance, kWh/m?, etc;

. the weight used to get the weighted aggregate
is the share of each sub- sector in the total energy
consumption of the sub —sectors considered in the
calculation.

Thus, a value of ODEX equal to 90 means a 10% energy
efficiency gain.

In the regarded period between the index year 1995 and
2015, notable is the decrease of the energy efficiency index
in the economy as a whole, for more than 20%. This is mostly
due to the drop of indices in all sectors, most notable in the
industry and transport. At transport, a certain stagnation of
ODEX for few last years can be noted, which slows down the
development of the summary energy efficiency improvement
index . Figure 9.1.1. shows the ODEX variations for all
consumption sectors.
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Slika | Figure 9.1.1. Indeks poboljSanja energetske uéinkovitosti ODEX u razdoblju od 1995. do 2015. godine |
Energy efficiency improvement index ODEX 1995 - 2015 - Izvor | Source: EIHP

Drugi nacin prikazivanja uCinkovitosti potro3nje energije u
pojedinim sektorima je pracenje energetske intenzivnosti
vezane za ekonomske pokazatelje. Ta je energetska
intenzivnost odredena kao omjer ukupne potrosnje energije u
pojedinom podsektoru i bruto dodane vrijednosti ostvarene
unutar tog podsektora za promatranu godinu. Indeksi
energetske intenzivnosti za finalnu potrosnju uzimaju 1995.
kao referentnu godinu.

Na slici 9.1.2. prikazano je kretanje energetskih intenzivnosti
za pojedine sektore neposredne potrosnje energije u razdoblju
od 1995. do 2015. godine. Trendovi iz posljednjih godina
nastavljaju se za sve sektore. U odnosu na prethodnu

godinu energetska intenzivnost je smanjena u sektorima
kucanstava, u industriji te u gradevinarstvu, dok je u sektorima
poljoprivrede i prometa povecana, a u sektoru usluga stagnira.
Ukupni indeks energetske intenzivnosti pokazuje smanjenje
intenzivnosti u odnosu na prethodnu godinu.

A further way of depiction of the efficiency of individual
consumption sectors is tracking their energy intensity in
relation to economic characteristics. By that method, the
energy intensity is expressed as the ratio of totally consumed
energy and gross value added within a specific sector for

the year observed. The energy intensity indices in final
consumption take 1995. as the referent year.

The figure 9.1.2. depicts the energy intensity indices for
individual sectors of direct energy consumption in the period
from 1995. to 2013. In 2015, the trends from the previous
period for all regarded sectors are continued. Compared

with the year before, the intensity has decreased in industry,
in households and in construction, while in agriculture and
transport it has increased. In sector of services there is a
stagnation. Regarding all sectors together, a slight decrease in
energy efficiency has occurred, in regard to the previous year.
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Slika | Figure 9.1.2. Indeksi energetske intenzivnosti u razdoblju od 1995. do 2015. godine | Energy intensity
indices between 1995 and 2015 - Izvor | Source: EIHP

Sljedeci pokazatelji su primarna i finalna energetska
intenzivnost. One se izvode na temelju odnosa ukupne
potro$nje energije i bruto domaceg proizvoda ili neposredne
(finalne) potroSnje energije i bruto domaceg proizvoda.
Kretanje primarne i finalne energetske intenzivnosti u razdoblju
0d 1995. do 2015. godine prikazano je na slici 9.1.3. U
odnosu na prethodnu godinu, i intenzivnost ukupne potro3nje
energije, tj. primarna intenzivnost i intenzivnost finalne
potroSnje energije su smanjene.

The ratio of total energy consumption and gross domestic
product, or final energy consumption and gross domestic
product, provides the basis for deriving the primary to final
energy intensity ratio. The primary to final energy intensity
ratio from 1995 to 201 is given in Figure 9.1.3. Comparing to
the year before, both the intensity of total energy consumption
maintains the same values, and the final intensity have
decreased.
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Slika | Figure 9.1.3. Primarna i finalna energetska intenzivnost u razdoblju od 1995. do 2015. | Primary to final
energy intensity ratio from 1995 to 2015 - Izvor | Source: EIHP

Na temelju dinamicnijih pokazatelja izvodi se indeks
energetske intenzivnosti uz strukturni makroekonomski
efekt. Ovdje se promatraju promjene u koristenju energije
po jedininom proizvodu ili usluzi i promjena uspjesnosti
u ostvarenju trziSne vrijednosti proizvoda ili usluge. Te su
veli¢ine nastale pod utjecajem strukturnog efekta i efekta
jedinicne potroSnje.

U izvodenju ovog indeksa usporeduije se ostvarena
energetska intenzivnost s intenzivno$cu iz 1995. godine, tj.
pretpostavljena potroSnja energije u promatranoj godini kakva
bi bila postignuta s razinom intenzivnosti iz 1995. godine
prema ostvarenom bruto domacem proizvodu u danoj godini.
Time se razluCuje utjecaj strukturnog efekta, tj. trziSnog
pokazatelja, i utjecaj efekta jedinicne potrodnje energije,
odnosno pokazatelja energetske ucinkovitosti.

Pokazatelj energetske intenzivnosti i utjecaj strukturnog
makroekonomskog efekta do 2015. godine prikazan je na slici
9.1.4. Do 2013. godine strukturne promjene su imale znaCajan
ucinak na smanjenje energetske intenzivnosti, no vazniji je

bio utjecaj smanjenija jedinicne potrosnje energije. UoCljive

su znatne varijacije efekta jedini¢ne potrosnje u odnosu na
kontinuirane trendove strukturnog efekta. Trend u smanjenju
jediniCne potrosnje nakon 2010. godine u korelaciji je s
utjecajem recesijskih zbivanja na potrosnju energije.

Based on more dynamic indicators, the index of nergy
intensity and structural macroeconomic effect is obtained.
Here, the changes in energy use per unit of product or service
and changes of efficiency improvements in obtaining the
market value of a product or service are regarded. These
quantities are influenced both by structural effect and unit
consumption effect.

For this index, the effective energy intensity is being compared
with the intensity from 1995, i.e. the energy intensity in the
regarded year which would presumably occur if the intensity
level from 1995 has happened is compared with the GDP from
the given year. By that, the influence of the structural effect,
i.e. a market indicator, is distinct, as well as the influgnce

of the unit consumption effect, i.e. the energy efficiency
indicator.

The energy intensity and structural macroeconomic effects

up to 2015. are presented in Figure 9.1.4. Until 2013. the
structural changes have had a significant impact to the energy
intensity decrease, but the decrease in unit consumption has
been more influental. Significant variations in the effect of
unit consumption are notable, compared to the continuous
trends in the structural effect. The trend in decrease of the unit
consumption after 2010. is in correlation with the impact of
the recession on energy consumption.
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Slika | Figure 9.1.4. Energetska intenzivnost i strukturni makroekonomski efekt u razdoblju od 1995. do 2015.
godine (1995=100) | Energy intensity and structural macroeconomic effect from 1995 to

2015 (1995=100), Izvor | Source: EIHP

9.2. Energetska ucinkovitost u zgradarstvu

Podrucje energetske ucinkovitosti u zgradarstvu na temelju
Zakona o energetskoj ucinkovitosti napreduje kroz donoSenje
Uredbe o ugovaranju i provedbe energetske usluge u javnom
sektoru (,,Narodne novine®, broj 11/2015) kojom se zamjenjuje
Uredba o0 ugovaranju i provedbi energetske usluge u javnom
sektoru (,,Narodne novine“, broj 69/2012). Navedenu Uredbu
prati i donoSenije Pravilnika o sustavnom gospodarenju energije
u javnom sektoru (,Narodne novine®, broj 18/2015 kojim se
Nacionalni informacijski sustav za gospodarenje energijom
(ISGE) implementira kao obavezan alat za sve subjekte javnog
sektora.

Doneseni su i dodatni podzakonski akti koji ureduju podrucje
gradnje: Pravilnik o uvjetima i mjerilima za utvrdivanje sustava
kvalitete usluga i radova za certificiranje instalatera obnovljivih
izvora energije - fotonaponskih sustava (,Narodne novine®, broj
56/2015), Pravilnik o uvjetima i mjerilima za utvrdivanje sustava
kvalitete usluga i radova za certificiranje instalatera obnovljivih
izvora energije - solarnih toplinskih sustava (,,Narodne

novine*, brojevi 33/2015, 56/2015), Pravilnik o uvjetima i
mierilima za utvrdivanje sustava kvalitete usluga i radova za
certificiranje instalatera obnovljivih izvora energije - manjih
kotlova i peci na biomasu (,Narodne novine®, brojevi 39/2015,

9.2 Energy Efficiency in Buildings

Energy efficiency in buildings based on the “Law on energy
efficiency” is progressing through new “Decree on contracting
and implementation of energy services in public sector (0G
11/15)” which replaces former “Decree on contracting and
implementation of energy services in public sector (0G
69/12)". Decree is accompanied by “Ordinance on systematic
energy management in public sector (0G 18/15)” which
implements National energy management system (EMIS) as
mandatory tool for energy management for all subjects in
public sector.

Additional sub laws are adopted regulating the field of
construction (“Ordinance on conditions and requirements
for the quality control system for services and works for
certification of installers of renewable energy sources —
photovoltaic systems 0G 56/15”; “Ordinance on conditions
and requirements for the quality control system for services
and works for certification of installers of renewable energy
sources — solar thermal systems 0G 33/15 and 56/15”;
“Ordinance on conditions and requirements for the quality
control system for services and works for certification of
installers of renewable energy sources — small pellet fired
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56/2015), Pravilnik o uvjetima i mjerilima za utvrdivanje
sustava kvalitete usluga i radova za certificiranje instalatera
obnovljivih izvora energije - plitkih geotermalnih sustava i
dizalica topline (,Narodne novine®, broj 56/2015) u pogledu
uvjeta za instalatere obnovljivih izvora energije.

Pravilnik o izmjenama i dopunama Pravilnika o energetskom
pregledu zgrade i energetskom certificiranju (,Narodne
novine®, broj 133/15) donosi bitnu izmjenu energetskog
svojstva zgrade koje se iskazuje kroz isporucenu energiju,

s obaveznom primjenom od 1. lipnja 2016. godine. Vezano
uz tu izmjenu, mijenja se i izgled buduceg energetskog
certifikata zgrade na kojem se, 0sim potrebne energije za
grijanje, sada iskazuje i isporu¢ena i primarna energija za
grijanje, hladenje, ventilaciju, klimatizaciju, pripremu PTV i
rasvjetu.

boilers and stoves 0G 39/15 and 56/15”; “Ordinance on
conditions and requirements for the quality control system
for services and works for certification of installers of
renewable energy sources — shallow geothermal systems and
heat pumps 0G 56/15”) regarding the requirements for the
installers of renewable energy sources.

“Ordinance on revisions and amendments to the Ordinance

on energy audit of the buildings and energy certification (0G
133/15)” brings forth major change in definition of energy
performance of the building through delivered energy, with
mandatory implementation from June 1st 2016. This change
in energy rating of the buildings is followed by new layout of
the energy performance certificate, where alongside with the
useful energy for heating, delivered energy and primary energy
for the heating, cooling, air conditioning and ventilation,
domestic hot water and lighting is expressed.
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Na temelju Zakona o gradnji donesen je i novi Pravilnik o
kontroli energetskog certifikata zgrade i izvjeS¢a o redovitom
pregledu sustava grijanja i sustava hladenja ili klimatizacije

u zgradi (,Narodne novine®, broj 73/2015) koji zamjenjuje
Pravilnik o kontroli energetskih certifikata zgrada i izvjeS¢a

0 energetskim pregledima gradevina (,Narodne novine*,
brojevi 81/2012 i 79/2013). Mijenja se i Pravilnik 0 osobama
ovlaStenim za energetsko certificiranje, energetski pregled
zgrade i redoviti pregled sustava grijanja i sustava hladenja
ili klimatizacije u zgradi (,Narodne novine®, brojevi 73/2015,
133/2015) kako bi se ukljucila kontrola izvie$¢a o redovitom
pregledu sustava grijanja i sustava hladenja ili klimatizacije u
zgradama.

S odgodom pocetka primjene od 1. sije¢nja 2016. donesen
je i TehniCki propis o racionalnoj uporabi energije i toplinskoj
zastiti u zgradama (,Narodne novine*, broj 128/2015)

koji sadrzi zahtjeve za maksimalnu potrebnu, isporucenu i
primarnu energiju za sve namjene zgrada odredene troSkovno
optimalnom metodom.

Studija primjenjivosti alternativnih sustava objavljena na
internetskim stanicama Ministarstva graditeljstva i prostornoga
uredenja daje elemente za izradu Elaborata alternativnih
sustava opskrbe energijom za sve zgrade za koje je odredena
obveza izrade elaborata prema ¢lanku 108. stavku 4. Zakona o
gradniji (,Narodne novine“, broj 153/2013). Uz studiju je dan

i Katalog tipskih rjeSenja za primjenu alternativnih sustava za
zgrade povrSine od 50 do 1000 m2.

9mENERGY EFFICIENCY

Based on the “Law on construction” new “Ordinance on
control of the energy performance certificate and report on the
reqular inspection of the HVAC systems in the building (OG
73/15)” is adopted, replacing the “Ordinance on control of the
energy performance certificate and reports on energy audits of
the buildings (0G 81/12 and 79/13)”. Changes are adopted in
“Ordinance on accredited persons for the energy certification,
energy audits of the buildings and periodic inspections of

the HVAC systems in the buildings (0G 73/15 and 133/15)”
in order to include the control of the reports on the regular
inspection of the HVAC systems in the buildings.

“Technical regulation on the rational energy use and thermal
protection in the buildings (0G 128/15)” is adopted with the
mandatory implementation from January 1st 2016, which
sets requirements for maximal allowed useful, delivered and
primary energy for all building types defined by cost optimal
calculations.

“Study on applicability of alternative systems” published on
the web pages of the Ministry for construction and physical
planning sets mandatory elements for “Studies on alternative
systems for energy supply” for all the buildings for which
the obligation for such study is set in Article 108, subarticle
4 of the “Law on construction (0G 153/13)”. Along with the
study, “Catalogue of bespoke solutions for implementation
of alternative systems for buildings from 50 to 1000 m2” is
given.
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Slika | Figure 9.2.2. Udio ukupne potroSnje u zgradarstvu u 2015. godini u ukupnoj potro$niji finalne energije | The
share of total energy consumption in huildings in 2015 in the final energy demand

lzvor | Source: EIHP

Udio ukupne potro3nje u zgradarstvu u ukupnoj potro3nji
finalne energije raste u odnosu na 2014. godinu. Trend pada
potrosnje finalne energije u zgradama prekinut je u sektoru
usluga i u sektoru kucanstava, a udio potro3nje energije

u zgradama u neposrednoj potrosnji iznosi 48,2 posto. U
gradevinskom sektoru dolazi do stagnacije potrodnje energije,
Uz povecanje ugovorene vrijednosti radova na zgradama

u odnosu na radove na ostalim vrstama gradevina, dok
ukupna vrijednost radova biljeZi neznatan porast u odnosu na
prethodnu godinu.

9.2.1. Institucionalne aktivnosti

U 2015. godini je nastavljena intenzivna provedba Cetiri
nacionalna programa energetske obnove zgrada, koje je Vlada
Republike Hrvatske usvojila tijekom 2014. godine:

*  Program energetske obnove zgrada javnog sektora za
razdoblje 2014. i 2015. godine (usvojen u listopadu
2013. godine)

*  Program energetske obnove obiteljskih kuca za razdoblje
od 2014. do 2020. godine, s detaljnim planom za
razdoblje od 2014. do 2016. (usvojen u ozujku 2014.
godine, a izmjene i dopune Programa usvojene su u
0zujku 2015. godine)

*  Program energetske obnove viSestambenih zgrada za
razdoblje od 2014. do 2020. godine, s detaljnim planom

Total consumption in buildings grows in total final energy
consumption in the relation to 2014. Trends of reduction

of energy consumption in the buildings was stopped

both in services and households, and the share of energy
consumption in the buildings in final consumption is 48.2%.
Energy consumption stagnates in construction sector, with
simultaneous increase in total contracted value of works in
buildings in relation to other construction works, while total
value of contracts is slightly higher than previous year.

9.2.1. Institutional activities

Intensive implementation of four national programmes for
energy refurbishment of buildings, adopted by the Croatian
Government in 2014, has been continued in 2015. These are
as follows:

e Programme for energy refurbishment of public sector
buildings for period 2014-2015 (adopted in October
2013);

*  Programme for energy refurbishment of family houses
for period 20104-2020 with detailed plan for 2014-2016
(adopted in March 2014, amended in march 2015);

*  Programme for energy refurbishment of multi-apartment
buildings for period 2014-2020 with detailed plan for
2014-2016 (adopted in June 2014);



za razdoblje od 2014. do 2016. (usvojen u lipnju 2014.
godine)

*  Program energetske obnove komercijalnih nestambenih
zgrada za razdoblje od 2014. do 2020. godine, s
detaljnim planom za razdoblje od 2014. do 2016.
(usvojen u srpnju 2014. godine).

Program energetske obnove zgrada javnog sektora provodi
Agencija za pravni promet i posredovanije nekretninama (APN),
a temelji se na modelu energetske usluge. Sufinanciranje
Programa osigurava Fond za zaStitu okoliSa i energetsku
ucinkovitost (FZOEU). Aktivnosti na provedbi ovog Programa
bile su intenzivne tijekom 2015. godine posebice u dijelu
provedbe postupaka javne nabave i ugovaranja energetske
usluge. Do kraja 2015. godine uspjes$no je realiziran jedan
projekt.

U Programu energetske obnove obiteljskih kuca doslo

je do znacajnih promjena u 2015. godini. Naime, kroz
izmjene i dopune Programa napusten je model provedbe u
kojemu FZOEU sufinanciranje dodjeljuje jedinicama lokane
i regionalne samouprave, koje dalje provode natjecaje za
gradane, ve¢ je Fond zaduZen za cjelokupnu provedbu
Programa na podrucju Republike Hrvatske. Time je FZOEU
postao srediSnje mjesto na koje se gradani javljaju kako

bi ostvarili poticaje. Osim toga, izmjenama Pravilnika o
jednostavnim i drugim gradevinama i radovima (,Narodne
novine®, brojevi 79/2014, 41/2015, 75/2015) ukinuta je
obveza izrade glavnog projekta za mjere energetske obnove,
Sto je utjecalo na izuzetno velik interes gradana za ovaj
Program. Fond je tako zaprimio preko 12 000 prijava, a
vise od 9 000 kucanstava ostvarilo je pravo na poticaje za
energetsku obnovu svojih kuca.

Program energetske obnove viSestambenih zgrada nastavio

se provoditi i u 2015. godini i to kroz Getiri javna poziva i
natje€aja FZOEU-a, kojima su se osigurali poticaji za provedbu
energetskih pregleda, za izradu projektne dokumentacije razine
glavnog projekta, za uvodenije sustava individualnog mjerenja
potrosnije toplinske energije te za same radove energetske
obnove.

Provedba Programa energetske obnove komercijalnih
nestambenih zgrada u 2015. godini takoder je osigurana kroz
subvencije FZOEU-a.

Intenzivna provedba navedenih programa rezultirala je velikim
brojem provedenih projekata i znaCajnim uStedama energije u
2015. godini. Ti su rezultati prikazani u poglavlju 9.5.
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e Programme for energy refurbishment of commercial non-
residential buildings for period 2014-2020 with detailed
plan for 2014-2016 (adopted in July 2014).

Programme for energy refurbishment of public sector
buildings is implemented by the Agency for Transactions and
Mediation in Immovable Properties (APN) and is based on

the energy service model. Co-financing of the Programme is
ensured by the Environmental Protection and Energy Efficiency
Fund. Activities on the implementation of this Programme
were very intensive during 2015, especially related to public
procurement procedures and contracting of energy services.
One project has been successfully finalised by the end of
2015.

Programme for energy refurbishment of family houses has
been significantly amended in 2015. Namely, the previous
model that envisaged co-financing of the Environmental
Protection and Energy Efficiency Fund to the local and regional
authorities, which afterwards opened tenders for citizens,

was abandoned. Instead, the overall implementation of the
Programme was assigned to the Environmental Protection

and Energy Efficiency Fund. This way, the Fund had become a
central place for citizens to apply for incentives. Additionally,
the obligation to have a project design documentation for
energy refurbishment measures was abolished through
amendments of the Ordinance on simple and other buildings
and works (Official Gazette no. 79/2014, 41/2015, 75/2015).
All these changes have led to the huge interest of citizens for
this Programme. The Fund has received more than 12.000
applications and incentives were awarded to more than 9.000
households for energy refurbishment of their houses.

Implementation of Programme for energy refurbishment of
multi-apartment buildings continued in 2015 through four
public calls and tenders announced by the Environmental
Protection and Energy Efficiency Fund. Incentives were
ensured for energy audits, project design documentation,
implementation of individual heat measurement systems and
for energy refurbishment works.

Implementation of Programme for energy refurbishment of
commercial non-residential buildings also continued in 2015
through subventions of the Environmental Protection and
Energy Efficiency Fund.

Intensive implementation of all programmes has resulted in
large number of implemented projects and significant energy
savings achived in 2015. The rusults are presented in the
chapter 9.5.
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9.3. Energetska uéinkovitost u industriji

9.3.1. Pokazatelji

Za odnos energetske intenzivnosti i neposredne potrodnje
energije u industriji promatraju se pokazatelji za pojedine
grane za 2015. u odnosu na prethodnu 2014. godinu.
Promatra se potro3nja finalne energije te energetska
intenzivnost.

Ukupna potrodnja energije u industriji u 2015. godini
nastavlja trend blagog pada za oko -1,1 posto. Najveci pad
potroSnje, za oko -22 posto, uocljiv je kod proizvodnje
primarnih metala, jednako kao i kod ostale industrije. Znatniji
pad potroSnje ostvaren je kod industrije hrane, pica i duhana
za oko -10,1 posto. ZabiljeZeni je pad jo§ i kod industrije
nemetalnih minerala za oko -1,9 posto. Industrija hrane, pica
i duhana je grana koja je, zajedno s kemijskom industrijom,
najintenzivniji potro3ac energije i od 2008. biljeZi kontinuirani
pad potro3nje. Kemijska industrija, medutim, ima porast
potroSnje finalne energije od 2013. te je u 2015. godini za
5,35 posto veca. Najveéi porast potrosnje ostvaren je kod
drvne industrije i to znatnih 52,1 posto. Znatni porast je kod
proizvodnije transportnih sredstava preko 18 posto, zatim

kod industrije kartona i ambalaze15,3 posto, proizvodnje
gume i plastike 14,3 posto te papime industrije 12,4 posto.
Zamietniji porast potroSnje joS je i kod strojogradnje i
industrije metalnih proizvoda od 4,6 posto te prerade metala
od 3,3 posto.

Preradivacka industrija ima odredeni pad energetske
intenzivnosti za oko -1,7 posto. Najveci pad intenzivnosti,
prema granama, u 2015. godini imala je industrija primarnih
metala za oko -22 posto. Zatim, drvna industrija s oko -13,4
posto te prerada metala s -3,7 posto. Ostala proizvodnja
ima ukupni pad intenzivnosti od -7,4 posto. Najveci porast
energetske intenzivnosti ostvaren je kod proizvodnje
transportnih sredstava 11,1 posto, a manji porasti prisutni
su kod industrije nemetalnih minerala od 1,7 posto te kod
proizvodnje gume i plastike od 1,2 posto. Ostale grane ne
biljeze znaCajnije promjene.

Energetska intenzivnost, kao omjer ostvarene potro3nje finalne
energije i dodane vrijednosti pri konstantnim cijenama, za
indeksnu 1995. godinu prikazana je na slici 9.3.1.

9.3 Energy Efficiency in Industry

9.3.1. Indices

For the ratio of energy intensity and final energy consumption
in industry, indicators for individual branches are regarded,
for 2015. with regard to 2014. Final energy consumption and
energy intensities are considered.

Total energy consumption in 2015. continues with the trend
of gradual decrease, for about -1,1 %. The most notable

drop in consumption, of about -22%, has happened in the
primary metals industry, as well as in other industries. Further
significant decrease in consumption is present in the food,
beverage and tobacco industry, for abut -10,1%. The only
other recorded drop is in the non-metallic minerals industry,
for -1,9%. The food, beverage and tobacco industry is the
branch that is, with the chemical industry, the most intensive
energy consumer, and from 2008. it has a continuous drop

in the consumption. The chemical industry, however, has an
increase in energy consumption since 2013., and in 2015.

it is higher for 5,35%. The largest consumption increase is
present in the wood industry, a significant 52,1%. Further
notable increase is present in the transport equipment, more
than 18%, in paper and board industry, 15,3%, rubber and
plastics, 14,3%, and paper and printing, 12,4%. Other notable
increase in consumption is in the machinery and metal
products, 4,6%, and in fabricated metals, 3,3%.

In total, the manufacturing industry has a drop in the energy
intensity of about -1,7%. The largest decrease in intensity in
2015, regarding the branches, has occurred in the primary
metals, for -22%. Further, the wood industry has a -13,4%
drop, than fabricated metals, -3,7%. Other industries have

a total decrease in intensity of -7,4%. The largest increase

of energy intensity is present in the transport equipment,
11,1%, and smaller increases have happened in non- metallic
minerals industry, 1,7%, and in rubber and plastics, 1,2%.
Other branches did not have notable changes.

The energy intensity, as the ratio of attained consumption of
final energy and added value at constant prices, related to the
same ratio for index year 1995, is given in figure 9.3.1.
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Slika | Figure 9.3.1. Energetska intenzivnost industrijskih grana u razdoblju od 1995. do 2015. (indeks 1995=100)

| Energy intensities of manufacturing industry branches in the period 1995 - 2015 (index

1995=100), Izvor | Source: EIHP

Razina energetske uginkovitosti se pomoc¢u ODEX-a prikazuje
tako da je koriSteni indeks omjer ukupne potrodnje finalne
energije i indeksa proizvodnie za pojedinu industrijsku granu,
prema analognom omijeru za indeksnu 1995. godinu.

Indeks energetske ucinkovitosti potronje energije u industriji
u 2015. godini zadrzava trend prethodnih godina i ukupan
pad iznosi oko -1,9 posto. Po industrijskim granama, najveci
pad ima proizvodnja transportnih sredstava za -16,7 posto,
zatim industrija obojenih metala za -13,6 posto te Celicna
industrija za -8,6 posto. NajveCi porast indeksa energetske
ucinkovitosti ODEX u 2015. biljezi strojogradnja za 5,9
posto te drvna industrija za 2,4 posto. Kemijska industrija
(pad) te drvna industrija i strojogradnija (rast) imaju najveéu
dinamiku promjene indeksa energetske ucinkovitosti tijekom
posljednjih pet godina.

Indeks energetske ucinkovitosti ODEX za industriju u 2015.
godini prikazan je na slici 9.3.2.

The energy efficiency level is presented with the index
which is the ratio of total final energy consumption and of
production index for a regarded industrial branch, in regard
with the analogue ratio for the index year 1995.

The energy efficiency index in industrial consumption of
2015. keeps the decreasing trend from previous years, and
the total drop is about -1,9%. By branches, the largest drop
is in the transport equipment, -16,7%, in the non-metallic
minerals, -13,6%, and in steel industry, -8,6%. The largest
increase in the ODEX energy intensity index in 2015. is
present in machinery and metal products, for 5,9%, and in
wood industry, 2,4%. The chemical industry (decrease) and
the machinery (increase) have the most significant changes
in energy efficiency index in the course of last 5 years.

The energy efficiency index ODEX for industry in 2015. is
given in the figure 9.3.2.
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Slika | Figure 9.3.2. Indeks energetske uéinkovitosti ODEX u industriji od 1995. - 2015. | Energy efficiency index
ODEX for industry for the period 1995 - 2015 - Izvor | Source: EIHP
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Dodatni pokazatelj trendova koriStenja energije u industriji je
indeks energetske intenzivnosti uz koriStenje bruto dodane
vrijednosti, prikazan na slici 9.3.3. Ovaj indeks pokazuje
relativni omjer potro$nje energije (u PJ) i ostvarene ukupne
bruto dodane vrijednosti (BDV izrazen u kunama na razini
2000. godine), u odnosu na 1995. kao referentnu godinu.
Na slici 9.3.3. je crvenom linijom prikazan sam indeks
intenzivnosti (0znacen kao indeks efikasnosti) i njegova
srednja vrijednost kao trogodisnji prosjek prethodne, trenutne
i naredne godine (oznacen kao MA). Trend smanjenja
energetske intenzivnosti u industriji zadrzava gradijent pada
tijekom promatranog razdoblja, a u 2015. je trend pada
nesto veci u odnosu na prethodnu godinu. Uzroci pada ovog
indeksa su razliciti: s jedne strane se smanjuje specificna
potroSnja energije po jedinici proizvoda (Sto je izravno
povecanje energetske ucinkovitosti), postize se povecanje
trziSne vrijednosti proizvodnje i provode se strukturne
promjene u industriji, no s druge strane to je i posljedica
ekonomskih poteSkoca i pada opsega proizvodnje posljednjih
godina. Kretanja u promatranom razdoblju, opcenito, ukazuju
na pozitivnije trendove u koristenju energije i u energetskoj
intenzivnosti.

9.3.2. Institucionalne aktivnosti

U 2015. godini industriji su bili na raspolaganju drzavni
poticaji za projekte energetske ucinkovitosti i sustavnog
gospodarenja energijom. DrZavni su poticaji omoguceni
putem javnog natjecaja Fonda za zaStitu okolisa i energetsku
ucinkovitost za sufinanciranje projekata energetski uinkovitih
elektromotornih pogona i ostalih mjera energetske
ucinkovitosti u proizvodnim procesima. Osim poticanja
investicijskih projekata energetske ucinkovitosti u industrij,
Fond je u 2015. godini poticao i provedbu energetskih
pregleda i uvodenje sustava gospodarenja (upravljanja)
energijom u skladu sa normom HRN EN IS050001 kako

u velikim tako i u malim i srednjim poduzecima. Ovim
poticajima obuhvaceno je 97 poduzeca, od Cega se njih

21 odlucilo za uvodenje sustava gospodarenja energijom u
skladu s normom HRN EN IS050001. Valja istaknuti da su
velika poduzeca prema Zakonu o energetskoj ucinkovitosti
(,Narodne novine"“, broj 127/2014) duZna svake Cetiri godine
provoditi energetski pregled, osim u slu€aju ako uvedu
sustav upravljanja energijom ili okoliSem, koji u sebi sadrZi
obvezu redovne provedbe energetskih pregleda, na temelju
certifikata izdanog od strane akreditiranog neovisnog tijela
prema relevantnim europskim ili medunarodnim normama.
Stoga se u narednom razdoblju ogekuje poticanje i sve veéi
broj poduzeca koji uvode normirane sustave gospodarenja
energijom, Cime Ce se osigurati kontinuirano poboljSanje
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One more indicator of the energy use in industry is the energy
intensity index, with the use of gross added value, given

in the figure 9.3.3. This indicator shows the relative ratio
between energy consumption (in PJ) and gross value added
(in HRK at 2000 level) against the reference year 1995. In

the figure 9.3.3., the red line is showing the intensity index
itself (marked as efficiency index), and its mean value as the
3-year average (marked as MA). Over the regarded period,
the tendency of reducing energy intensity in the industry has
been relatively constant. This is the result of various causes

- areduction of specific energy consumption per unit of
product, i.e., better energy efficiency, and of more effective
increase of market value of the production, but last years it is
more a consequence of difficulties in economy and of drop

in production volume. In 2015. trends are relatively constant,
but the intensity index has somewhat decreased with regard
to the previous year. The pattern in the regarded period points
to positive trends in energy use and energy intensity.

9.3.2. Institutional activities

In 2015, industry could benefit from state incentives for
implementation of energy efficiency projects and introduction
of energy management system. Incentives were ensured

from the Environmental Protection and Energy Efficiency
Fund through public tender for co-financing projects related
to energy efficient electric motors and drives and other
energy efficiency measures in production facilities. Besides
incentives for investment projects, the Fund has also provided
incentives for energy audits and introduction of energy
management systems aligned with the HRN EN 1S050001
norm for both large and small and medium enterprises. 97
enterprises were awarded incentives for this purpose, out

of which only 21 decided to introduce energy management
system in line with HRN EN 1S050001 norm. It should be
emphasized that the large enterprises are obliged by the

Law on Energy Efficiency (Official Gazette no. 127/14) to
perform energy audits every four years, unless they introduce
an energy or environmental management systems, which
encompasses obligation to regularly perform energy audits,
based on the certificate issued by accredited independent
body per relevant European or international norms. It is,
therefore, expected that introduction of these systems will be
further incentivized and that increasing number of enterprises
will introduce them, which will enable continuous energy
efficiency improvements in this sector. Also, in 2015 the
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energetske ucinkovitosti u ovom sektoru. Valja takoder
istaknuti da se u 2015. godini pocelo intenzivno raditi na
uspostavi MreZe industrijske energetske efikasnosti — MIEE
kao srediSnje platforme gdije ¢e poduzetnici moci dobiti
informacije i struénu pomoc¢ za identifikaciju i provedbu
mijera energetske uinkovitosti.

9.4. Energetska uc¢inkovitost u prometu

Sektor prometa trenutno je jedan od najintenzivnijih potrosaca
energije u Republici Hrvatskoj, a i u buducnosti se oCekuje
brzi rast potro$nje u istome u usporedbi s ostalim sektorima.
U razdoblju od 1991. do 2015. godine udio potroSnje
prometnog sektora u finalnoj energetskoj potrodnji porastao
je s 21,7 na 32,1 posto, Sto ukazuje na veliki potencijal za
provedbu mjera energetske ucinkovitosti.

Potencijali za povecanje ucinkovitosti leze uglavnom u
optimiranju strukture transportnih oblika, u Sto vecem
iskoriStavanju kapaciteta (povecanje loading faktora) te
implementaciji Sto ucinkovitijih motora i vozila, kao i u
odgovaraju¢im rezimima voznje.

0d 2007. godine kada je postignuta maksimalna potrosnja
energije u iznosu od 91,07 PJ biljezi se kontinuirani pad i to
na iznos od 86,6 PJ 2010. godini, 84,97 PJ u 2011. godini
te na 84,02 PJ u 2012. godini. Glavni uzrok ovoj promjeni
trenda potroSnje energije proizlazi iz globalne ekonomsko—
financijske krize u koju je Hrvatska uSla u drugoj polovici
2008. godine, Sto se manifestiralo kroz manju potrebu za
mobilno$cu, a samim time i manjom potroSnjom goriva.

U 2013. godini doSlo je do porasta potro3nje na 85,41 PJ,
dok se u 2014. godini opet biljezi pad na 84,53 PJ. U 2015.
godini zabiljezen je znaCajniji porast te je potro$nja iznosila
88,37 PJ.

Osnovni pokazatelj energetske ucinkovitosti u prometu je
svakako struktura pojedinih oblika prijevoza te je, primjerice,
vedi udio prijevoza tereta zeljeznicom pokazatelj viSeg stupnja
energetske ucinkovitosti u teretnom prometu.

Struktura tonskih kilometara u prijevozu tereta pokazuje da je
u Republici Hrvatskoj primarni oblik cestovni promet.

intensive works have started for establishment of Industrial
Energy Efficiency Network — IEEN as a central platform where
entrepreneurs can obtain information and expert assistance
for identification and implementation of energy efficiency
measures.

9.4 Energy Efficiency in Transport Sector

the near future a fastest-growing trend in consumption can be
expected in this sector. In the period between 1991 and 2015
the share of transport sector consumption in the final energy
consumption rose from 21.7% to 32.1%, indicating great
potential for implementing energy efficiency measures.

The potentials for an energy efficiency increase in this sector
are to be found mostly in optimization of modal structure,

in greater capacity utilization (load factor increase) and in
implementation of The transport sector in Croatia is one of
the most significant consumers of energy nowadays and

in more energy efficient engines and vehicles, as well as
appropriate driving regimes.

Since year 2007 when maximum energy consumption in
Croatia amounting 91.07 PJ was achieved, continuous
reduction in consumption to 86.6 PJ in 2010, 84.97 PJ in
2011, respectively 84.02 PJ in 2012 has been recorded.
The main reason for this negative trend is derived from the
global economic - financial crisis which hit Croatia in second
half of 2008, which generated lesser need for mobility, and
thus lower fuel consumption. In 2013 there was an increase
in consumption to 85.41 PJ, while 2014 again showed a
decrease in energy consumption to 84.53 PJ. In 2015, there
was a significant increase in energy consumption, which
amounted to 88.37 PJ.

One of the basic indicators of energy efficiency in the
transport sector is modal structure i.e. the share of different
transport modes. For instance, the share of rail transport
compared to road transport is an indicator of energy
efficiency in freight transport.

The structure of tone kilometers (tkm) in freight transport
shows that the primary transport mode in freight transport in
the Republic of Croatia is road transport.
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Slika | Figure 9.4.1. Struktura tonskih kilometara u transportu tereta u Republici Hrvatskoj 2015. godine i EU-28
2014. godine | Modal structure of freight transport in the Republic of Croatia (year 2015) and
EU-28 (year 2014) - Izvor | Source: EIHP, DZS, EK | EIHP, CBS, EC

Potrebno je naznaCiti da je iz promatranija izuzet pomorski
i obalni promet koji daje donekle iskrivljenu sliku jer zbog
velike prijedene udaljenosti u medunarodnom brodskom

prijevozu dolazi do velikog udjela tonskih kilometara u EU-28.

U strukturi putnickih kilometara (procjena za cestovni promet
osobnim vozilima u Republici Hrvatskoj na temelju broja
registriranih osobnih vozila, prosje¢ne godisnje prijedene
udaljenosti i prosjecne popunjenosti vozila), sukladno
oCekivanjima, prevladava cestovni promet osobnim vozilima.

Udio cestovnog prometa u Republici Hrvatskoj je visi nego
u EU-28. Iz promatranja je izuzet javni gradski prijevoz
tramvajima.

It should be mentioned that sea and coastal transport are
excluded from this comparison in order to avoid a distorted
picture due to large distances covered in the international
sea transport resulting in a large number of tkm compared to
other transport modes in EU-28.

As expected, the modal structure of passenger kilometers
(with an estimation for the road transport with passenger cars
in Croatia based on the number of registered passenger cars,
average annual mileage and average vehicle occupancy)
shows the highest share of passenger cars in total passenger
kilometers (pkm).

The share of road transport in total pkm in Croatia is
somewhat higher compared to the EU-28. Public transport
with trams is excluded from the observation.
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Zeljeznicki prijevoz |
Railway transport 2,40%

Pomorski i obalni prijevoz | Seawater and coastal transport 1,37%

Zracni prijevoz | Air transport 3,63% »‘

Cestovni prijevoz | Road transport 92,60%

Republika Hrvatska
Republic of Croatia

Pomorski i obalni prijevoz | Seawater and coastal transport 0,58%

Zracni prijevoz | Air transport 9,33%

5 S
Zeljeznicki prijevoz |

Rail transport 6,60% ;

l ’ EU 28

Cestovni prijevoz | Road transport 83,50%

Slika | Figure 9.4.2. Struktura putnickih kilometara u prijevozu putnika u Republici Hrvatskoj 2015. godine i EU 28
2014. godine | Modal structure of passenger transport in the Republic of Croatia (2015) and
EU28 (2014) - Izvor | Source: EIHP, DZS, EK | EIHP, CBS, EC

9.4.1. Cestovni promet — osobna vozila

U razdoblju od 1995. do 2008. godine zabiljezeno je gotovo
konstantno povecanije broja svih osobnih vozila u Republici
Hrvatskoj s prosje¢nom godisnjom stopom rasta od 4,9
posto. Broj registriranih osobnih automobila u 1995. godini
iznosio je 817 229, dok je krajem 2008. godine dostigao
brojku od 1 537 981. U 2009. godini, po prvi puta nakon
1995. godine, zabiljeZen je pad broja registriranih osobnih
vozila, koji je nastavljen i u 2010. godini, tijekom koje je
bilo registrirano ukupno 1 517 079 osobnih vozila (Sto
predstavlja priblizno 343 osobnih vozila na 1 000 stanovnika,
odnosno priblizno svaki tre¢i stanovnik Republike Hrvatske
je posjedovao osobno vozilo). U 2015. godini bilo je
registrirano ukupno 1 516 698 osobnih vozila (priblizno 359
automobila na 1 000 stanovnika).

9.4.1 Road transport by cars

Between 1995 and 2008 in the Republic of Croatia the
number of registered passenger cars almost continuously
increased with an average yearly increase of 4.9%. Thus, the
number of registered passenger cars increased from 817
229 in 1995 to 1 537 981 in 2008. In 2009, for the very first
time after 1995 a drop in total registered passenger cars was
recorded. Decline has continued in 2010 with 1 517 079
registered cars (presenting approximately 343 vehicles per
1.000 inhabitants, which means that every third inhabitant of
Croatia owned a car). In 2015 there were a total of 1 516 698
registered passenger cars (approximately 359 cars per 1 000
inhabitants).
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Slika | Figure 9.4.3. Broj osobnih vozila na 1 000 stanovnika u Republici Hrvatskoj u promatranom razdoblju od
2000. do 2015. godine | The number of passenger cars per 1 000 inhabitants in Croatia in the 2000-2015 period -
Izvor | Source: MUP, DZS, SB, EIHP | Ministry of Interior, CBS, WB, EIHP

U Republici Hrvatskoj je u promatranom razdoblju (1995. In the Republic of Croatia in the period between 1995 — 2015
—2015.) ostvareno znacajno povecanje udjela dizelskih there was a significant increase of the share of diesel-run
automobila u ukupnom broju osobnih vozila, pri cemu se passenger cars in total stock of cars (total number of diesel-
zadrzava daljnji pozitivan trend (ukupno povecanje broja run cars increased by 350% overall), with a further upward
dizelskih automobila iznosilo je Cak 350%). U strukturi trend. In the total passenger car stock structure, the share of
ukupnog broja osobnih vozila, udio benzinskih automobila gasoline-run cars decreased from 80.5% in 1995 to 53.6%
smanjio se sa 80,5 posto u 1995. godini na 53,6 posto u in 2015, while the share of diesel-run cars increased from
2015. godini, dok je u tom istom razdoblju udio dizelskih 17.5% up to 43.3%. The share of liquefied petroleum gas
automobila porastao s 17,5 na 43,3 posto. Udio vozila s (LPG)-run cars increased from 2.0% in 1995 up to 2.9% in
pogonom na ukapljeni naftni plin (UNP) porastao je s 2,0 2015.

posto u 1995. godini na 2,9 posto u 2015. godini.
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Slika | Figure 9.4.4. Struktura osobnih vozila prema vrsti pogonskog goriva (1995. — 2015.) | Structure of the cars
by fuel type (1995 — 2015) - Izvor: EIHP, MUP | Source: EIHP, Ministry of Interior

U strukturi dizelskih automobila, najveci udio tijekom
promatranog razdoblja zauzimaju vozila u kategoriji od 1,3
—2,0 litre, unato€ brzo rastucoj kategoriji dizelskih vozila
zapremine motora iznad 2,0 litre. Glavnu strukturu benzinskih
automobila takoder Cine oni iz kategorije 1,3 — 2,0 litre
zapremine motora.

Navedena struktura upucuje na evidentne promjene u
navikama kupaca u pogledu potrebe za ve¢im i jacim
vozilima, dok se istovremeno relativno dobro udovoljavaju
kriteriji nabave energetski ucinkovitijih vozila, kroz sve veci
udio manjih dizelskih automobila. Mehanizam pozitivne
strukturalne promjene utemeljen je iskljucivo na trzisnim
principima i to preko povoljnije cijene dizelskog goriva
tijekom promatranog razdoblja, dakle bez prisustva posebnih
poticajnih mjera.

Ukupna potro$nja energije u prometu u 1995. godini iznosila
je 49,59 PJ, a u 2015. godini taj je iznos porastao na 88,37

PJ. Time je ostvaren ukupan porast potro$nje s 78,2 posto u

promatranom razdoblju s prosje¢nim godisnjim poveéanjem
od 2,9 posto.

In the structure of diesel cars, prevail cars with engine
volumes between 1.3 — 2.0 liters, despite fast growing
category of diesel vehicles with engine volumes greater than
2.0 liters. Majority of gasoline powered cars constitute Otto
engines in category between 1.3 — 2.0 liters.

Mentioned structure indicates costumers behavior changes
with respect to the needs for greater and powerful vehicles,
while at the same time positive energy efficiency trend has
been kept by purchasing more efficient vehicles (larger share
of smaller diesel-run cars). This positive structural change
mechanism is established purely on market based principles
by provision of more favorable prices of diesel fuel on the
market over the period, hence without presence of any other
incentive measures.

Total energy consumption in the transport sector in 1995
amounted 49.59 PJ, and increased to 88.37 PJ in 2015,
Thus, total consumption increased by 78.5% in the period
between 1995-2015 with an average yearly growth of 2.9%.
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U cestovnom prometu je u 1995. godini ostvareno 82,7 posto
od ukupne potroSnje energije u prometnom sektoru, dok je taj
udio u 2015. godini porastao na 88,7 posto. Udio potrodnje
goriva u zraGnom prometu pao je s 7,8 na 6,1 posto.
Istovremeno se potroSnja energije smanjivala u Zeljeznickom
prometu s 3,9 na 1,5 posto te u domaéem vodenom prometu
$ 2,9 na 2,1 posto.

100%
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Road transport made 82.7% of the total consumption in 1995,
while in 2015 it increased to 88.7%. At the same time, the
share of consumption of air transport decreased from 7.8%

t0 6.1%, and the share of rail transport decreased from 3.9%
in 1995 to 1.5% in 2015 as well as the share of the domestic
water transport which decreased from 2.9% to 2.1%.
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Slika | Figure 9.4.5. Struktura ukupne potroSnje goriva po pojedinom obliku prijevoza | Fuel consumption by
transport mode - Izvor | Source: EIHP

9.4.2. Pokazatelji energetske uéinkovitosti u
EU | Republici Hrvatskoj u razdoblju od 1995.
—2014. godine

[z smjernicama Direktive 2006/32/EZ Europskog parlamenta

i Vije¢a od 5. travnja 2006. o ucinkovitosti koriStenja

krajnje energije i energetskih usluga proizasla je ODYSSEE
metodologija, koja predstavlja standard u valorizaciji trendova
energetske ucinkovitosti preko ODEX indeksa.

Indeks ODEX agregira trendove energetske ucinkovitosti
svakog transportnog moda u zasebnom indikatoru na razini
cijelog sektora. Kod osobnih vozila se energetska uinkovitost
iskazuje kroz specificnu potro$nju goriva (I/100km). U
teretnom prometu (kamioni i laka dostavna vozila) se
upotrebljava jedini¢na potroSnja po tonskom kilometru, s
obzirom na to da je glavna aktivnost usmjerena na prijevoz
roba. U putni¢kom prijevozu (autobusni, Zeljeznicki, zraCni)
energetska ucinkovitost se najceSce iskazuje kroz jedinicnu
potrosnju po putnickom kilometru.

9.4.2 Transport energy efficiency indicators in
EU and Croatia for the period 1995 - 2014

The European Directive 2006/32/EC on Energy End-Use
Efficiency and Energy Services guidelines has delivered
ODYSSEE methodology, which represents standard in the
evaluation of energy efficiency trends through the ODEX
index.

Index ODEX aggregates trends of energy efficiency of each
transport mode with a separate indicator on the level of

the whole sector. Energy efficiency of the private cars is
expressed through the specific fuel consumption (1/100km).
In freight transport (trucks and light duty vehicles) unit
consumption per ton kilometer is used as a reference, given
the fact that the main activity is focused on the transport

of goods. In passenger transport (bus, rail, air) the energy
efficiency is usually expressed through the unit consumption
per passenger kilometer.
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U razdoblju od 1995. do 2015. godine indeks energetske
ucinkovitosti (ODEX) za cjelokupan prometni sektor smanjio
se za 16,5 posto. Veliki napredak ostvaren je u kategoriji
zratnog prometa i to Cak za 48,1 posto, Cemu je doprinijelo
znacajno povecanje popunjenosti 0sobito u putnickom
prometu.

UCinkovitost kamiona i lakih dostavnih vozila povecala se za
8,5 posto, dok se u kategoriji osobnih vozila ODEX smanjio za
16,3 posto.

140

In the period from 1995 to 2015, energy efficiency index
(ODEX) for the entire transport sector decreased by 16.5%.
A'lot of this improvement came from the air transport,
specifically 48.1%, which could be mainly acknowledged
due to significant increase of occupancy especially in the
passenger transport.

The efficiency of trucks and light duty vehicles increased by
8.5%, while ODEX of passenger cars decreased by 16.3%.

20
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Slika | Figure 9.4.6. Indeks poboljSanja energetske ucinkovitosti ODEX u prometnom sektoru Republike Hrvatske
| Energy efficiency index ODEX in the transport sector in the Republic of Croatia - Izvor |

Source: EIHP, Odyssee - Indicators
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9.4.3. Institucionalne aktivnosti

Za poboljSanje energetske ucinkovitosti i koristenje
alternativnih goriva u prometu u 2015. godini bili su na
raspolaganiju drzavni poticaji iz sredstava Fonda za zastitu
okoliSa i energetsku ucinkovitosti, koja su se prikupila od
prodaje emisijskih jedinica putem drazbi na europskom
trziStu, a sve sukladno Planu koriStenja financijskih sredstava
dobivenih od prodaje emisijskih jedinica putem drazbi u
Republici Hrvatskoj za razdoblje od 2014. do 2016. godine
(,Narodne novine®, broj 140/2014). Poticaji su se dodjeljivali
za treninge eko-voznje, za kupniju hibridnih, plug-in hibridnih
i elektricnih vozila L1, L3, L6, L7 ,M1 i N1 kategorija te

za ostale mjere energetske uinkovitosti u prometu, koje

su ukljucivale uvodenje sustava javnih gradskih bicikala,
opremanie raskrizja semaforima s ugradenim indikatorima
trajanja faze crvenog svjetla, programska rieSenja koja
sadrZavaju bazu podataka o cestama, a primjenom kojih se
postize poboljSanje energetske ucinkovitosti u gradskom
prometu, kupnju elektricnih bicikala, kupnju teretnih vozila
na hibridni pogon, kupnju polovila na elekiricni pogon,
pregradnju vozila na elekiricni pogon i pogon na stlaceni
prirodni plin te izgradnju punionica za vozila na elektricni
pogon. Upravo su ove poticajne mjere imale znacajan utjeca;
na povecanje broja vozila na hibridni i elektricni pogon, kao i
na snazan razvoj infrastrukture za elektri¢na vozila.

9.5. Organizacija aktivnosti iz podrucja
energetske ucinkovitosti u Hrvatskoj

9.5.1. Institucionalni okvir

Institucionalni okvir za provedbu aktivnosti energetske
ucinkovitosti prikazan je na slici 9.5.1. U Republici Hrvatskoj
su u 2015. godini za definiranje politike energetske
ucinkovitosti bila nadlezna tri ministarstva. Ministarstvo
gospodarstva zaduzeno za cjelovitu energetsku politiku,
Ministarstvo graditeljstva i prostornog uredenja zaduzeno za
energetsku ucinkovitost u zgradarstvu te Ministarstvo zastite
okoliSa i prirode zaduzeno za smanjenje emisija staklenickih
plinova, $to je u velikom dijelu rezultat svih aktivnosti na
podrucju energetske ucinkovitost.

Novost u institucionalnom uredenju je Nacionalno
koordinacijsko tijelo za energetsku u¢inkovitost (NKT). Zadaca
ovog tijela je koordinacija velikog broja dionika ukljucenih

9mENERGY EFFICIENCY

9.4.3 Institutional activities

State incentives for energy efficiency improvements and the
use of alternative fuels in transport sector were available

in 2015 from the Environmental Protection and Energy
Efficiency Fund, more specifically from the financial means
collected from auction trade of emission allowances at the
European market, in line with provisions of the Plan for the
use of funds received from the sale of emission allowances
through auctions in the Republic of Croatia for the period from
2014 to 2016 (Official Gazette no. 140/2014). Incentives
were awarded for eco-driving trainings, purchase of hybrid,
plug-in hybrid and electric vehicles of L1,L3,L6,L.7,M1 and
N1 categories and for other energy efficiency measures

in transport, which included introduction of city bikes
systems, installation of traffic lights with indicators of the
red light phase duration, ICT solutions encompassing road
database implementation of which enable energy efficiency
improvements in urban traffic, purchase of electric bikes,
purchase of trucks with hybrid drives, purchase of vessels
with electric drives, modifying vehicles to electric or
compressed natural gas drive and construction of charging
stations for electric vehicles. Availability of incentives had
significant influence on the increase of number of hybrid and
electric vehicles as well as on the strong development of
infrastructure for electric vehicles.

9.5. Organization of activities from
energy efficiency domain in Croatia

9.5.1. Institutional framework

The institutional framework for the implementation of energy
efficiency activities is shown in Figure 3. In the Republic

of Croatia in 2015 the definition of energy efficiency policy
has been in jurisdiction of three ministries. The Ministry of
Economy is responsible for overall energy policy, the Ministry
of Construction and Physical Planning is responsible for
energy efficiency in buildings and the Ministry of Environment
and Nature Protection is responsible for the reduction of
greenhouse gas emissions, which are in large part a result of
activities in the field of energy efficiency.

A new feature in the institutional framework is the National
Energy Efficiency Authority. The primary task of this body is
the coordination of a large number of stakeholders involved in
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u definiranje i provedbu politike energetske ucinkovitosti
u Hrvatskoj, Cime se nastoji osigurati ostvarenje zacrtanih
ciljeva. Osim koordinacijskih aktivnosti, zadaée NKT-a su i
sljedece:

e izrada nacionalnih akcijskih planova energetske
ucinkovitosti

e sustavno pracenje provedbe kroz SmiV — sustav za
pracenje, mjerenje i verifikaciju uSteda energije

* izvjeStavanje ministarstava, Vlade Republike Hrvatske i
Europske komisije o postignutim rezultatima

e suradnja s nacionalnim i medunarodnim institucijama, a
posebno s institucijama EU-a

e promocija energetske ucinkovitosti na nacionalnoj razini,
informiranje Siroke javnosti o planovima, realiziranim
mjerama i njihovim ucincima.

e 7adace NKT-a povjerene su Gentru za pracenje
poslovanja energetskog sektora i investicija (CEl).

the definition and implementation of energy efficiency policy
in Croatia, which seeks to ensure the achievement of the set
targets. In addition to the coordination of activities, other
tasks of the Authority are as follows:

e development of national action plans for energy
efficiency,

*  systematic monitoring of the implementation through
SMIV - a system for monitoring, measurement and
verification of energy savings,

e reporting to the ministries, the Government and the
European Commission on the achieved results,

e cooperation with national and international institutions,
in particular the EU institutions,

*  promotion of energy efficiency at the national level,
informing the general public about the plans, realised
measures and their effects.

e The tasks of the Authority are entrusted to the Centre for
Monitoring Business Activities in the Energy Sector and
Investments (CEl).

VLADA REPUBLIKE HRVATSKE
DEFINIRANJE POLITIKE ENERGETSKE UCINKOVITOSTI

_‘«‘
[
Ministry of 4 Physical Planning = Enviranmental and Nature Protect

E‘; mmsnns-r:c; ;Qin.n;é‘Csznupnusv}nnxosauneﬂtuu o ;:.-sn‘:“:“wn ZASTITE OHOLISAN FRIﬂDD:E-
MINISTARSTVO GOSPODARSTVA

KOORDINACIJA PROVEDBE POLITIKE ENU

A\
@ CEl

'PROVEDBA POLITIKE ENU

v A\ v

NA NACIONALNO] RAZINI: NA LOKALNOJ/REGIONALNO] RAZINI: PROVEDBA POLITIKE ENU U
OSTALIM SEKTORIMA
NEPOSREDNE POTROSNJE

Slika | Figure 9.5.1. Institucionalni okvir za energetsku uéinkovitost u Republici Hrvatskoj | Institutional
framework for energy efficiency in the Republic of Croatia - Izvor | Source: Nacionalni portal
energetske ucinkovitosti | National energy efficiency portal
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Na provedbenoj razini klju¢nu ulogu imaju dvije drzavne
institucije — Fond za zatitu okolisa i energetsku ucinkovitost
(FZOEU) i Agencija za pravni promet i posredovanije
nekretninama (APN). Uloga Fonda je sufinanciranje mjera
energetske ucinkovitosti definiranih u nacionalnom akcijskom
planu energetske ucinkovitosti, dok je APN zaduZen za
provedbu programa energetske obnove zgrada javnog sektora
po modelu energetske usluge i za sustavno gospodarenje
energijom u javnom sektoru.

9.5.2. Zakonodavni okvir

Nakon usvajanja Zakona o energetskoj uCinkovitosti krajem
2014. godine, u 2015. godini su uslijedile znacajne aktivnosti
na daljnjem razvoju zakonodavno-regulatornog okvira iz
podrucija energetske ucinkovitosti. U nastavku je dan pregled
podzakonskih akata usvojenih tijekom 2015. godine:

e Pravilnik o sustavu za pracenje, mjerenje i verifikaciju
usteaa energije

Ministarstvo gospodarstva je 9. lipnja 2015. godine donijelo
Pravilnik o sustavu za pracenje, mjerenje i verifikaciju

usteda energije (,Narodne novine®, broj 71/2015). Ovim
Pravilnikom propisana je metodologija za pracenje, mjerenje
i verifikaciju uSteda energije u skladu sa Zakonom o
energetskoj ucinkovitosti i EED-u. Svrha ovoga Pravilnika

je uspostava sustava za pracenje i ocjenjivanje uspjeSnosti
provedbe politike energetske ucinkovitosti i ostvarivanja
ciljeva, utvrdenih u Strategiji energetskog razvoja Republike
Hrvatske i Nacionalnom akcijskom planu, metodologija za
nacin pracenja i izracun pokazatelja potro3nje energije na
nacionalnoj i sektorskoj razini, nacin izracuna ustede energije
koja je rezultat provedbe mjera za poboljSanje energetske
ucinkovitosti i uStede energije koje su rezultat primjene
energetskih usluga i postupak verifikacije usteda energije,
kao i metodologija za izradu Akcijskog, odnosno Godisnjeg
plana energetske ucinkovitosti jedinica podrucne (regionalne)
samouprave i velikih gradova.

e Uredba o ugovaranju i provedbi energetske usluge u
Jjavnom sektoru

Vlada Republike Hrvatske je na sjednici odrzanoj 29.
sijecnja 2015. godine donijela Uredbu o ugovaranju i
provedbi energetske usluge u javnom sektoru (,,Narodne
noving®, broj 11/2015). Ovom Uredbom propisani su
nacini ugovaranja energetske usluge za javni sektor, obveze

9mENERGY EFFICIENCY

At the implementation level, a crucial role is given to two
government agencies - the Environmental Protection and
Energy Efficiency Fund and the Agency for Transactions and
Mediation in Immovable Properties (APN). The role of the
Fund is co-financing of energy efficiency measures defined
in the National Energy Efficiency Action Plan, while APN is
responsible for implementation of Programme for energy
refurbishment of public sector buildings based on the energy
service model and for the systematic energy management in
the public sector.

9.5.2. Legislative framework

After the adoption of the Law on Energy Efficiency at the end
of 2014, in 2015 significant activities on further development
of legislative and regulatory framework in the field of energy
efficiency followed. Below is an overview of by-laws adopted
during 2015;

Ordinance on the energy savings monitoring, measuring
and verification system

On 9th June 2015, the Ministry of the Economy adopted

the Rules governing the energy savings monitoring,
measuring and verification system (Official Gazette no.
71/2015). The Rules lays down the methodology of

energy savings monitoring, measuring and verification,

in accordance with the Act on Energy Efficiency and the

EED. The purpose of the Rules is to establish a system to
monitor and assess the effectiveness of the energy efficiency
policy implementation towards the targets as defined under
Croatia’s Energy Development Strategy and National
Action Plan; methodology for the monitoring and
calculation of energy consumption indicators at national
and sectoral levels; a method for the calculation of
energy savings resulting from the implementation of energy
efficiency measures and energy savings resulting from the
application of energy services; a process of energy
savings verification, as well as the methodology for the
preparation of an energy efficiency action plan or annual plan
of the regional authorities and big cities.

e Decree on contracting and implementing energy service
in the public sector

The Croatian Government adopted the Decree on contracting
and implementing energy service in the public sector

(Official Gazette no. 11/2015) at its meeting on 29" January
2015. This Decree lays down the method for energy service
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pruzatelja i narucitelja energetske usluge i sadrzaji ugovora
0 energetskom ucinku te proracunsko pracenje energetske
usluge za narucitelja energetske usluge iz javnog sektora.

o Pravilnik 0 zahtjevima energetske ucinkovitosti proizvoda
povezanih s energijom u postupcima javne nabave

Ministarstvo gospodarstva donijelo je 18. lipnja 2015.
godine Pravilnik o zahtjevima energetske ucinkovitosti
proizvoda povezanih s energijom u postupcima javne
nabave (,Narodne novine“, broj 70/2015). Ovim Pravilnikom
propisani su zahtjevi energetske ucinkovitosti za proizvode

i usluge koje je srediSnja vlast duzna primjenjivati u
postupcima javne nabave u mjeri u kojoj je to u skladu s
troSkovnom ucinkovitoS¢u, gospodarskom izvedivoScu, Sirom
odrzivoScu, tehniCkom prikladno$c¢u i dovoljnom razinom
trziSnog natjecanja.

*  Pravilnik o energetskom pregledu za velika poduzeca

Ministarstvo gospodarstva donijelo je 4. studenog 2015.
godine Pravilnik o energetskom pregledu za velika
poduzeca (,Narodne novine“, broj 123/15). Qvim Pravilnikom
propisan je nacin provodenja energetskog pregleda za velika
poduzeca, uvjeti izdavanja i ukidanja ovlaStenja za energetske
preglede za velika poduzeca, sadrzaj i nacin vodenja

registra, sadrzaj izvjeS¢a o energetskim pregledima za velika
poduzeca i druge obveze vezane uz provodenje energetskog
pregleda za velika poduzeca.

e Pravilnik 0 sustavnom gospodarenju energijom u javnom
Sektoru

Ministarstvo graditeljstva i prostornoga uredenja donijelo

je 9. veljaCe 2015. godine Pravilnik 0 sustavnom
gospodareniju energijom u javnom sektoru (,Narodne
novine®, broj 18/2015) kojim je u javnom sektoru propisana
obveza upravljanja potroSnjom energije i vode, analiza
potroSnje, nacin izvjeStavanja o potrodnji energije i vode

te metodologija sustavnog gospodarenja energijom. U
navedenom Pravilniku je APN imenovan kao provedbeno
tijelo za sustavno gospodarenje energijom u javnom sektoru
te za administriranje, razvoj i koriStenje Nacionalnog
informacijskog sustava za gospodarenije energijom (ISGE).
Nastavljeno je daljnje unaprjedivanje ISGE-a putem
spajanja baza mjernih mjesta s bazama racuna opskrbljivaca
energijom i vodom te s implementacijom novih modula javne
rasvjete, energetske obnove i izvjeStavanja.

contracting for the public sector, the obligations of energy
service providers and clients, the content of an energy
performance contract, and budgetary monitoring of the
energy service for public sector energy service clients.

*  Ordinance on the energy efficiency requirements of
energy - related products in public procurement
procedure

On 18th June 2015, the Ministry of the Economy adopted the
Rules on energy efficiency requirements of energy - related
products in public procurement procedures (Official Gazette
no. 70/15). The Rules lays down the energy efficiency
requirements relating to products and services, which the
central government is required to apply in public procurement
procedures, insofar as consistent with cost - effectiveness,
economic feasibility, wider sustainability, technical suitability
and sufficient level of competition.

*  Ordinance on energy audits for large enterprises

On 4th November 2015, the Ministry of the Economy adopted
the Rules on energy audits of large enterprises (Official
Gazette no. 123/15). The Rules lays down the method of
conducting energy audits of large enterprises, the terms of
issuing and repealing authorisations for energy audits of large
enterprises, the content and method of keeping a register, the
content of reports on energy audits of large enterprises, and
other obligations related to energy audits of large enterprises.

Ordinance on the systematic energy management in the
public sector

On 9th February 2015, the Ministry of Construction and
Physical Planning adopted the Rules of systematic energy
management in the public sector (Official Gazette no.
18/15), laying down the obligation of energy and water
consumption management, the consumption analysis, the
method of energy and water consumption reporting, and
the methodology of systematic energy management. The
Rules designate the Agency for Transactions and Mediation
in Immovable Properties as the implementing body for
systematic energy management in the public sector, and
for the administration, development and use of the national
Energy Management Information System (EMIS). The EMIS
has been further enhanced through connecting metering
points with the billing databases of energy and water
suppliers and implementation of new modules of public
lighting, energy renovation and reporting.
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9.5.3. Informiranje

Vazna komponenta u provedbi politike energetske
ucinkovitosti je informiranje Siroke javnosti i ciljnih skupina,
au 2015. su provedene promotivne aktivnosti dominantno
bile usmjerene na gradane. Kampanije je provodio Fond za
zaStitu okolisa i energetsku ucinkovitost (FZOEU). Provedene
su Siroke medijske kampanje za energetsku obnovu
obiteljskih kuca, za kupnju kucanskih uredaja energetskog
razreda A+ -+ te za kupnju hibridnih, plug-in hibridnih i
elektricnih vozila. Primjeri promotivnih materijala prikazani su
na slici 9.5.2. Odziv na odgovarajuce natjecaje te provedba
promoviranih mjera energetske ucinkovitosti bili su znacajni.
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9.5.3. Informing

An important component in the implementation of energy
efficiency policy is providing information to the general
public and target groups. The year 2015 was marked by
promotional activities predominantly aimed at citizens.
Extensive media campaigns for energy refurbishment

of family houses, for purchase of A ++ + household
appliances and for the purchase of hybrid, plug-in hybrid
and electric vehicles. Examples of promotional materials are
shown in Figure 9.5.2. The campaigns have been performed
successfully, with the significant feedback.
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Slika | Figure 9.5.2. Indeks Informativno-promotivne kampanje za energetsku uéinkovitost provedene tijekom
2015. godine | Institutional Informational-promotional campaigns for energy efficiency
implemented during 2015 - Izvor | Source: FZOEU | Environmental protection and Energy

Efficiency Fund
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Tre¢i nacionalni akcijski plan energetske ucinkovitosti je kao
jednu od horizontalnih mjera predvidio uspostavu tematske
internetske stranice, kao jedinstvenog mjesta na kojem ce biti
objedinjene informacije vezane uz energetsku ucinkovitost
namijenjene svim dionicima od gradana do industrije. Rad na
takvoj internetskoj stranici zapoceo je 2015. godine.

9.5.4. Ustede energije realizirane programima
i projektima energetske ucinkovitosti

Na temelju Clanka 24. Direktive 2012/27/EU (EED), drZave
Clanice duzne su svake godine do 30. travnja izvijestiti
Europsku komisiju o napretku u postizanju ciljeva energetske
ucinkovitosti. To IzvjeSce sadrzi, pored ostalog, i prikaz
usteda koje su realizirane iz programa i projekata energetske
uCinkovitosti. Posebice se prati ostvarenje ciljeva koji
proizlaze iz provedbe obveznih mjera i to:

*  energetske obnove najmanje 3 posto tlocrtne povrsine
zgrada sredisnje drzavne uprave (temeljem €lanka 5.
EED) i

e sustava obveze energetske ucinkovitosti za distributere i/
ili opskrbljivaCe energijom (temeljem ¢lanka 7. EED).

U sklopu zadovoljavanja tih obveza, Hrvatska je kao cil]
odredila ostvarenje usteda energije od 4,89 TJ godisnje.

U 2015. godini ustede energije ostvarene energetskom
obnovom zgrada srediSnje drzavne uprave iznosile su 6,136
TJ, a rezultat su dvaju velikih investicijskih projekata u
Klinitkom bolni¢kom centru Split i u Studentskom centru
Zagreb.

U pogledu zadovoljavanja obveze iz Clanka 7. EED, Hrvatska
se opredijelila za kombinirani pristup uvodenja sustava
energetske obveze i provedbe alternativnih mjera. Kako
tijekom 2015. nije usvojen odgovarajuci podzakonski akt,

u 2015. godini su se provodile samo alternativne mjere i to
kroz programe sufinancirane od strane FZOEU-a. Rezultati
provedbe projekata u sklopu tih programa prikazani su u
tablici 9.5.1.

The Third National Energy Efficiency Action Plan has
envisaged, as one of horizontal measures, establishment of
a thematic website, as a single place where all information
related to energy efficiency intended for all stakeholders,
from the public to the industry, would be complied. In 2015,
work had begun on the development of such national energy
efficiency portal.

9.5.4. Energy savings coming from energy
efficiency programmes and projects

According to the Article 24 of the Directive 2012/27/EU
(hereinafter: EED), Member States shall, by 30 April each
year, report to the European Commission on progress in
achieving energy efficiency targets. Besides other items,

that report shows the savings that are realised from energy
efficiency programs and projects. In particular, it monitors
the achievement of targets arising from the implementation of
mandatory measures as follows:

*  Energy renovation of at least 3% of layout area of central
government buildings (under Article 5 EED) and

*  Energy efficiency obligations scheme for energy
distributors and/or retailers (based on Article 7 EED)

Regarding the obligations under the Article 5 of the EED,
Croatia has opted for an alternative approach and established
the target to achieve energy savings of 4.89 TJ annually. In
2015, energy savings achieved through energy refurbishment
of central government buildings amounted 6,136 TJ and are
the result of two large investment projects in the Clinical
Hospital Centre Split and Student Centre in Zagreb.

Regarding the obligations under the Article 7 of the EED,
Croatia has opted for a combined approach encompassing
both the introduction of the energy efficiency obligation
scheme and the implementation of alternative measures.
Given that, during 2015, the corresponding by-law act was
not adopted, only alternative measures were implemented
in 2015 through programmes co-financed by the Fund.
The results of the implementation of projects under these
programs are presented in Table 9.5.1.
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Tablica | Table 9.5.1. Ustede energije ostvarene provedhom alternativnih mjera prema élanku 7. EED | Energy
savings achieved through alternative measures according to article 7. of the EED

STAMBENE ZGRADE RESIDENTIAL BUILDINGS

269,43 14 353,99 297 743 374,04 183 440 228,27

136 70,53 5 867,93 67 678 383,13 27 429 914,56

164,86 12 511 60 241 581,94 24 079 495,42

ZGRADE JAVNOG SEKTORA BUILDINGS IN PUBLIC SECTOR

35,80 2 683,77 70 587 574,44 23 997 481,89

KOMERCIJALNE NESTAMBENE ZGRADE COMMERCIAL NON-RESIDENTIAL BUILDINGS
27,16 2 024,78

31492 371,77 12 156 286,77

JAVNA RASVJETA PUBLIC LIGHTING

38 19,85 1.819,23 39 621 955,26 20 957 680,13

PROMET TRANSPORT

831,88 67 298 231,92 16 133 781,91

5
13 17,51 1298,88 1225 949,35 420 988,24

lzvor | Source: NKT
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Osim mijera navedenih u tablici 9.5.1., u 2015. godini su

se provodile i druge mjere koje su doprinijele ostvarenju
sveukupnog okvirnog nacionalnog cilja energetske
ucinkovitosti. Taj je cilj iskazan u Strategiji energetskog
razvoja Republike Hrvatske iz 2009. godine te iznosi 19,77 PJ
usteda energije u 2016. godini i 22,76 PJ u 2020. U Tre¢em
nacionalnom akcijskom planu energetske ucinkovitosti
projekcije potroSnje energije novelirane su te su ciljevi
iskazani u skladu s ¢lankom 3. EED-a kao apsolutni iznos
neposredne potrodnje energije u 2020. godini koji iznosi
293,04 PJ, odnosno apsolutni iznos primarne energije

u 2020. godini koji iznosi 466,69 PJ. Novelacija ciljeva
prikazana je na slici 9.5.3. Iznos uSteda energije ovom je
novelacijom smanjen za oko 30 posto te bi uStede izracunate
kao razlika neposredne potro3nje energije u temeljnom i
odrZzivom noveliranom scenariju trebale u 2020. godini
iznositi 15,71 PJ, odnosno u 2016. oko 13,65 PJ.

450

In addition to the measures listed in the table 9.5.1., other
measures that contribute to achieving the overall national
indicative energy efficiency target in 2015 were also carried
out in 2015. National indicative energy efficiency target is
determined in Croatian Energy Development Strategy for
2009 and amounted to 19.77 PJ energy savings in 2016

and 22.76 PJ in 2020. The Third National Energy Efficiency
Action Plan brought updated energy consumption projections
and the targets are expressed according to Article 3 of the
EED as the absolute amount of final energy consumption in
2020, which amounts to 293.04 PJ and the absolute amount
of primary energy in 2020, which amounts to 466.69 PJ.
Revision of the targets is shown in the figure below. With
this revision, the amount of energy savings is reduced by
approximately 30%, hence the savings calculated as the
difference between updated final energy consumption in
basic and sustainable scenario should amount to 15.71 PJ in
2020 and about 13.65 PJ in 2016.

(P9

400

350

300 -
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200

2006. 2007. 2008. 2009. 2010. 2011. 2012

— — Temeljni scenarij - strategija / BAU scenario - strategy

2013. 2014. 2015. 2016. 2017. 2018. 2019. 2020.

— — Qdriivi scenarij - strategija / Sustainable scenario - strategy

QOdriivi scenarij - novelacija / Sustainable scenario - update

Temeljni scenarij - novelacija /BAU scenario - update
Ostvarena potrodnja energije / Achieved energy consumption

Slika | Figure 9.5.3. Predvidanje kretanja neposredne potro$nje energije do 2020. godine — usporedba ciljeva
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iz Strategije energetskog razvoja i noveliranih projekcija | Forecasting of final energy
consumption by 2020 - comparison of the Energy Development Strategy targets and updated
projections - lzvor | Source: NKT
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U sektoru ku¢anstava je provedena mjera poticanja kupnje In the household sector, a measure to encourage purchase
najucinkovitijih ku¢anskih uredaja razreda A+ ++. of the most efficient household appliances rated with A
Navedenom se mjerom potaknula kupnja oko 20 000 +++ was carried out. The said measure spurred buying
kucanskih uredaja uz promotivnu kampanju i financijske about 20,000 household appliances with strong promotional
poticaje od 800 kn po uredaju. U usluznom sektoru, osim campaign and financial incentives of 800 HRK per device. In
obnove javnih zgrada prema Programu energetske obnove the service sector, in addition to the reconstruction of public
zgrada javnog sektora od 2014. do 2015., javne zgrade su buildings within the Programme for energy refurbishment
se sufinancirale i kroz programe FZOEU-a. U industriji je u of public sector buildings for period 2014-2015 based on
2015. godini uz financijsku potporu FZOEU-a provedeno Sest energy service model, refurbishment of public buildings has
projekata koji su se odnosili na rekonstrukcije proizvodnih been also stimulated through the co-financing programmes of
pogona. Pregled uSteda energije ostvarenih s ostalim the Fund. The industry has implemented six energy efficiency
mjerama energetske ucinkovitosti u 2015. godini dan je u projects in production facilities with the Fund’s co-financing
tablici 9.5.2. in 2015. Overview of energy savings achieved through

implementation of other energy efficiency measures in 2015
is given in Table 9.5.2.

Tablica | Table 9.5.2. Ustede energije ostvarene provedhom ostalih mjera energetske uéinkovitosti sufinanciranih
od strane FZOEU-a | Energy savings achieved through implementation of other energy efficiency measures
co-financed by the Environmental Protection and Energy Efficiency Fund

STAMBENE ZGRADE RESIDENTIAL BUILDINGS

7,01 455,70 62 478 120,00 15 736 403,60

ZGRADE JAVNOG SEKTORA BUILDINGS IN PUBLIC SECTOR

87,87 6 454,90 175 280 989,65 85 462 524,29

INDUSTRIJA INDUSTRY

26,21 1737,42 23 600 425,35 4 677 477,94

lzvor | Source: FZOEU
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Na slici 9.5.4. su prikazani sektorski udjeli ostvarenih usteda Figure 9.5.4. shows the shares of realised energy savings
energije. Vidljivo je da su najvece ustede energije, izracunate per sectors. It is evident that the greatest energy savings,
metodologijom odozdo-prema-gore primjenom Sustava calculated by using the bottom-up methodology within the
za pracenje, mjerenje i verifikaciju usteda energije (SMiV), System for monitoring, measurement and verification of
ostvarene u zgradarstvu. To je rezultat intenzivne provedbe sva energy savings (SMIV), are realised in the buildings, which
Cetiri nacionalna programa energetske obnove zgrada. is the result of intensive implementation of all four national

programmes for energy renovation of buildings.

Industrija | Industry ~ Promet | Transport

3,550% / 4,016%

Javna rasvjeta | Public lighting
2,688%

Zgradarstvo | Buildings
89,747%

Slika | Figure 9.5.4. Ustede energije ostvarene provedbom projekata u 2015. godini po sektorima | Energy savings
achieved through implementation of projects in 2015 per sector - Izvor | Source: FZOEU
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Na medunarodnoj razini je postignut znanstveni konsenzus
0 postojanju klimatskih promjena i globalnog zatopljenja.
UCinci klimatskih promjena ve¢ se osjecaju kroz porast
prosjecnih globalnih temperatura, porast razine mora

i oceana, promjenu ucestalosti i intenziteta oborina te
ekstremne vremenske prilike u mnogim dijelovima svijeta.
Analize, takoder, ukazuju na znacajan doprinos antropogenih
emisija iz energetskog sektora na globalno zatopljene i
promjenu klime.

0d 1750. godine globalna se atmosferska koncentracija
ugljikovog dioksida povecala s 280 ppm (broj Cestica na
milijun Cestica) na oko 390 ppm u 2011. godini, $to znacajno
premasuje prirodnu granicu od 300 ppm, u posljednjih

800 000 godina do 1950. godine. Slicno se dogodilo i s
koncentracijama ostalih staklenickih plinova koji nastaju
ljudskim djelovanjem kao Sto su metan (CH,) i didusikov
oksid (N,0). Povecanjem koncentracije stakleniCkih plinova
u atmosferi ujedno se povecava i apsorbirani dio od Zemljine
povrSine reflektiranog dugovalnog (toplinskog) zraenja te se
na taj nacin atmosfera dodatno zagrijava.

Prema procjenama izradenim u okviru Petog izvjeSca
Meduvladinog tijela za klimatske promjene (IPCC), oCekivani
porast globalne temperature zraka do kraja 21. stoljeca
(2081.-2100.) u odnosu na razdoblje od 1986. do 2005.
godine je 0,3-1,7 °C za optimisticni scenarij, odnosno
2,6-4,8 °C za pesimisti¢ni scenarij. OCekivani porast razine
mora/oceana je od 26 do 82 cm, do razdoblja 2081.-2100.
godine, ovisno o promatranom scenariju. U Petom izvjeS¢u
se takoder tvrdi, s velikom sigurno$éu (preko 95 posto), da je
Covjek utjecao na klimu i povecanje globalnih temperatura od
sredine 20. stoljeca.

Globalno zagrijavanje od maksimalno 2 °C do kraja 21.
stolje¢a u odnosu na predindustrijsko razdoblje smatra

se prihvatljivom granicom nakon koje rizik od klimatskih
promjena postaje neprihvatljivo visok. Sukladno istrazivanju
Londonskog sveucilista (UCL), objavljenom u ¢asopisu
,Nature* (McGlade, C. and Ekins, P The geographical
distribution of fossil fuels unused when limiting global
warming to 2 °C, Nature 517, 187-190, 2015), 82 posto
globalnih rezervi ugljena, 49 posto rezervi plina i 33 posto
rezervi nafte trebalo bi ostati pod zemljom, ako se Zgli
ograniciti porast globalne temperature do kraja ovog stoljeca
na 2 °C.

On the international level, a scientific consensus regarding
the existence of climate change and global warming has
been achieved. The effects of climate change can already
be felt through an increase in global average temperature,
sea and ocean level, the change in frequency and intensity
of precipitation and extreme weather events in many parts of
the world. The results indicate a significant contribution of
anthropogenic emissions from energy sector to the global
warming and climate change.

The global atmospheric CO, concentration increased
from 280 ppm (part per million) in 1750 to around 390
ppm in 2011, which significantly surpasses the natural
limit of 300 ppm in the last 800.000 years up until 1950.
Similar phenomenon occurred with other greenhouse gas
concentrations that are produced due to human activities,
such as methane (CH,) and nitrous oxide (N,0). With the
increase of greenhouse gas concentration in the atmosphere,
the absorbed part from the long-wave (heat) radiation
reflected from the Earth’s surface is also increasing,
additionally warming up the atmosphere.

According to the estimations made in the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change
(IPCC), the expected global temperature increase by the end
of 21st century (2081-2100) in relation to the 1986-2005
period is 0.3-1.7 °C for the best-case scenario and 2.6-4.8
°C for the worst-case scenario. The expected sea/ocean
level increase ranges from 26 to 82 cm until the 2081-2100
period, depending on the observed scenario. The Fifth Report
also claims with high certainty (over 95 percent) that climate
change and global temperature increase from the mid-20th
century is man-made.

A maximum global warming in amount of 2 °C by the end
of 21st century, in comparison with the temperature in pre-
industrial era, is considered acceptable limit after which
the risk of climate change is becoming unacceptably high.
In accordance with the research of the University College
London (UCL), published in the journal “Nature” (McGlade,
C. and Ekins, P The geographical distribution of fossil fuels
unused when limiting global warming to 2 °C, Nature 517,
187-190, 2015), 82 percent of global reserves of coal, 49
percent of natural gas reserves and 33 percent of oil reserves
should remain in the ground, in order to limit the rise of
global temperatures to 2 °C by the end of this century.
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10.1. Medunarodne aktivnhosti na
smanjenju emisija stakleni¢kih plinova

Hrvatska je stranka Okvirne konvencije Ujedinjenih naroda

o promjeni klime (UNFGCC) od 1996. godine, na temelju
odluke Hrvatskog sabora o ratifikaciji (Narodne novine

- Medunarodni ugovori, broj 2/1996), preuzevsi opseg
svoje odgovornosti u okviru Priloga 1 UNFCCC konvencije.
Hrvatska je u travnju 2007. godine ratificirala Protokol iz
Kyota i time preuzela obvezu smanjenja emisije staklenickih
plinova iz antropogenih izvora za 5 posto, u razdoblju od
2008. do 2012. godine, a u odnosu na referentnu 1990.
godinu. Obveze koje je Hrvatska preuzela Protokolom iz
Kyota su ispunjene, kako zbog provodenja mjera smanjenja
emisije tako i zbog pada gospodarskih aktivnosti uzrokovanih
ekonomskom krizom.

Na 18. Konferenciji drzava stranaka UNFCCC-a, odrZanoj u
prosincu 2012. godine u Dohi (Katar), Hrvatska je pristala biti
obuhvacena amandmanom na Prilog B Protokola iz Kyota.
Time se Hrvatska obvezala na smanjenje emisije staklenickih
plinova u drugom obvezujucem razdoblju Protokola: od 2013.
do 2020. godine. Republika Hrvatska dijeli zajednicku obvezu
smanjenje emisije staklenickih plinova s ostalim ¢lanicama
Europske unije i Islandom od najmanje 20 posto do 2020. u
odnosu na razinu emisije u baznoj 1990. godini.

Krajem 2015. godine je u Parizu, na 21. Konferenciji stranaka
UNFCCC-a (COP21), postignut globalni sporazum o klimi
(Pariski sporazum). Radi se 0 ambicioznom medunarodnom
sporazumu koji sadrzi tri cilja: (1) dugoro¢ni cilj iskazan

u obliku globalnog prosjecnog porasta temperature do
najvie 2°C u odnosu na predindustrijsku razinu emisija i
nastojanje da se ograni€i porast temperature na 1,5°C; (2)
povecanje sposobnosti svih drzava za prilagodbu nepovoljnim
utjecajima klimatskih promjena, uz poticanje klimatski
otpornog i nisko-emisijskog razvoja; (3) omogucavanje
konzistentnih financijskih tokova radi ostvarenja klimatski
otpornog i nisko-emisijskog razvoja.

PariSki sporazum postao je pravno obvezujuci 4. studenog
2016. godine, mjesec dana nakon Sto su zadovoljeni uvjeti
propisani Sporazumom: ratifikacija od najmanje 55 stranaka,
Cije emisije kumulativno ¢ine 55 posto ukupnih globalnih
emisija staklenickih plinova. Za razliku od Protokola iz Kyota,
PariSki sporazum obvezuje sve zemlje na poduzimanje mjera
radi ograniCavanja emisija te istovremeno jaCa ulogu civilnog
drustva, poslovnih subjekata, financijskih institucija, gradova
i regija.

10 m GREENHOUSE GAS EMISSION FROM ENERGY SECTOR

10.1 International activities on
greenhouse gas emission reductions

The Croatian Parliament ratified the United Nations Framework
Convention on Climate Change (UNFCCC) in 1996 (Official
Gazette — International Agreements, no. 2/1996) by which
Croatia, as a signatory party, has assumed the scope of its
commitments within the framework of the Annex 1 to the
Convention. Croatia ratified the Kyoto Protocol in the April
2007. According to the Kyoto Protocol, Croatia has the
obligation to reduce the emissions of greenhouse gases from
anthropogenic sources by 5 percent in the period from 2008
to 2012, in relation to the base year 1990. Commitments
undertaken by Croatia under the Kyoto Protocol are met,

due to the implementation of mitigation measures and also
because of the economic downturn caused by the crisis.

At the 18th Conference of the Parties to the UNFCCC, held

in December 2012 in Doha (Qatar), Croatia agreed to be
included in the amendment to Annex B of the Kyoto Protocol.
Thus, Croatia is committed to reduce greenhouse gas
emissions in the second commitment period of the Kyoto
Protocol, from 2013 to 2020. Croatia shares a common
commitment with other EU Member States and Iceland, in
order to reduce greenhouse gas emissions by at least 20
percent by 2020 compared to the level of emissions in the
base year 1990.

At the end of 2015 in Paris, at the 21st Conference of

the Parties to the UNFCCC (COP21), the global climate
agreement was adopted (Paris Agreement). It is an ambitious
international agreement, which contains three objectives:
(1) holding the increase in the global average temperature
to well below 2 °C above pre-indusrial levels and to pursue
efforts to limit the temperature increase to 1.5 °C above
pre-industrial levels, (2) increasing the ability to adapt to
the adverse impacts of climate change and foster climate
resilience and low greenhouse gas emissions development,
(3) making finance flows consistent with a pathway towards
low greenhouse gas emissions and climate-resilient
development.

The Paris Agreement became legally binding on November
4th, 2016, a month after the conditions laid down in the
Agreement were met; ratification by at least 55 parties,
whose emissions cumulatively make up 55 percent of global
greenhouse gas emissions. Unlike the Kyoto Protocol, the
Paris Agreement commits all countries to take measures to
limit emissions and at the same time strengthens the role of
civil society, the private sector, financial institutions, cities
and other subnational authorities.
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Sporazum takoder zahtijeva osnivanje Medunarodnog registra
za identificiranje doprinosa svake zemlje (engl. Intended
Nationally Determined Contribution, INDC). Kroz INDC svaka
zemlja Clanica Konvencije definira ciljano smanjenje emisije,
uz redovito pracenje aktivnosti na ostvarenju zadanih ciljeva.

10.2. Analiza ciljeva smanjenja emisije
staklenic¢kih plinova u EU

EU ima aktivnu ulogu u pronalazeniju rjeSenja za klimatski
problem i preuzela je obvezu smanjenja emisije staklenickih
plinova od najmanje 20 posto do 2020. godine u odnosu
na emisiju iz 1990. godine. Pristupanjem EU, i Republika
Hrvatska je preuzela zajednicki EU cilj smanjenja emisija
staklenickih plinova za 20 posto do 2020. godine u odnosu
na 1990. godinu.

Ovaj zajednicki cilj EU-a raspodijeljen je u dvije cjeline, od
kojih prva obuhvaca velike izvore emisija staklenickih plinova
koji su obveznici europskog sustava trgovanja emisijskim
jedinicama (ETS sektor), a druga tzv. ne-ETS sektor koji
obuhvaca ostale, relativno manije izvore emisije, kao $to su:
cestovni i vancestovni promet (osim zratnog prometa koji

je ukljucen u ETS sektor), mala energetska i industrijska
postrojenja koja nisu uklju¢ena u ETS sektor, kuéanstva,
usluge, poljoprivreda, gospodarenje otpadom, promjene u
koriStenju zemljista i Sumarstvo.

Cilj koji je postavljen za ETS sektor iznosi smanjenje emisija
za 21 posto u odnosu na 2005. godinu, dok za ne-ETS sektor
ukupno smanjenje na razini EU iznosi 10 posto u odnosu

na 2005. godinu, ali razlicito raspodijeljeno po drzavama
EU-a. Obveze smanjenja ili ogranicenja porasta emisija za
Clanice EU-a temelje se na naCelu solidarnosti, pri cemu su
ekonomski razvijenije drzave Ciji je bruto drustveni proizvod
po stanovniku veci od prosjeka Europske unije preuzele
obveze da smanje emisije do najviSe 20 posto, dok su
manje razvijene drzave, ukljuCujuci i Republiku Hrvatsku,
preuzele obveze da ogranice oCekivani porast emisija do
najvise 20 posto u odnosu na verificirane emisije iz 2005.
godine. Za Republiku Hrvatsku se porast emisije do 2020.
godine ograni¢ava na maksimalno 11 posto iz sektora koji
nisu obuhvaceni sustavom trgovanja emisijskim jedinicama
staklenickih plinova, u odnosu na emisije iz 2005. godine.

Europska komisija utvrdila je, takoder, smjernice klimatske
i energetske politike za 2030. godinu. Jasno je izrazen cil|
smanjenja emisija staklenickih plinova za 40 posto u odnosu

The Agreement also requires the establishment of an
international registry to identify the contribution of each
country (Intended Nationally Determined Contribution, INDC).
Through the INDC each member state of the Convention
defines the emission reduction target, with regular monitoring
activities of the achievement of the set targets.

10.2 The analysis of greenhouse gas
emission reduction targets in EU

The EU plays an active role in finding solutions to the
climate problem and has undertaken the obligation to reduce
greenhouse gas emissions by at least 20 percent by 2020 in
comparison with the emission in 1990. By joining the EU,
the Republic of Croatia has taken a common EU objective of
reducing greenhouse gas emissions by 20 percent by 2020
compared to emission level in 1990.

This common EU target is divided into two parts, the first of
which covers the large sources of greenhouse gas emissions
which are liable to the EU emissions trading scheme (ETS
sector), and the other, so called non-ETS sector, which
includes other, relatively small emission sources, such as
road and off-road transport (except aviation, which is included
in the ETS sector), small power and industrial plants which
are not included in the ETS sector, households, services,
agriculture, waste management, land use change and forestry.

The goal set for the ETS sector is reducing emissions by 21
percent compared to the emission level in 2005, while for
the non-ETS sector, the total reduction on EU level should

be 10 percent compared to 2005, but differently distributed
in the EU countries. Commitments to reduce or limit the
increase in emissions for EU members based on the principle
of solidarity, whereby the economically developed countries
whose GDP per capita are higher than the average of the
European Union is committed to reduce emissions by up to
20 percent, while less developed countries, including Croatia,
undertook to limit the expected increase in emissions up to
20 percent compared to the verified emissions in 2005. The
increase in emissions by 2020 for the Republic of Croatia

is limited to a maximum of 11 percent in the sectors not
covered by the emission trading scheme of greenhouse gas
emissions compared to emissions in 2005.

The European Commission has established the climate and
energy policy for 2030, with clearly stated target of reducing
greenhouse gas emissions by 40 percent compared to
1990. Targeted emission reduction of the ETS sector is 43
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na 1990. godinu. Ciljano smanjenje emisija za ETS sektor

je 43 posto u usporedbi s 2005. godinom, uz godiSnje
smanjenje od 2,2 posto za razdoblje od 2021. do 2030.
godine. Za ne-ETS sektor je postavljen zajednicki cilj od

30 posto smanjenja emisija u odnosu na 2005. godinu.
Raspodjela obveza za ne-ETS sektor po zemljama Clanicama
EU-a joS uvijek nije pripremljena, ali se zna da ¢e obveze biti
definirane u rasponu od -40 do 0 posto.

Za 2050. godinu potrebna su znatno veca smanjenja emisija,
tako da EU sukladno preporukama IPCC a planira smanjiti
emisije staklenickih plinova za najmanje 80 posto. Kako bi
se ostvario zadani cilj bit Ce potrebno pojacati aktivnosti

na smanjenju emisija, buduci da je postoje¢im modelom
razvoja moguce ostvariti smanjenje emisija od svega 40
posto do 2050. godine. Prilikom promiSljanja EU ciljeva za
2050. godinu radene su sektorske analize te su odredeni
okvirni ciljevi za 2030. i 2050. godinu, kako bi se ostvario
prijelaz prema konkurentnom nisko-ugljicnom gospodarstvu.
Europska komisija je modelirala nekoliko scenarija razvoja
koji dovode do Zeljenog smanjenja emisije od 80 posto u
2050. u odnosu na 1990. godinu. Sektorski promatrano,
najveci doprinos smanjenju emisija staklenickih plinova

imala bi elektroenergetika od oko 95 posto smanjenja u 2050.

u odnosu na 1990. godinu, zatim zgradarstvo (ku¢anstva i
usluge) oko 90 posto pa slijedi industrija (oko 85 posto) i
promet (oko 60 posto).

10.3. Emisija ugljikovog dioksida u
Hrvatskoj

Nacionalni proracun emisija staklenickih plinova odreduje se
primjenom IPCC metodologije razvijene u okviru UNFCCC
konvencije, a u nadleznosti je Ministarstva zastite okoli$a

i prirode i Hrvatske agencije za okoli$ i prirodu. Brigu o
pripremi proracuna emisija vodi izvr3na institucija EKONERG
- Institut za energetiku i zaStitu okolisa d.o.0. iz Zagreba u
suradnji s Agencijom.

Za energetiku je svakako najznaCajnije pratiti emisiju
ugljikovog dioksida (CO,), buduci da je CO, najznacajniji
antropogeni uzro¢nik globalnog zatopljenja, a emisije uslijed
izgaranja goriva imaju dominantan utjecaj na ukupne emisije
CO,.

Prema preliminarim rezultatima proraCuna za 2015. godinu,
emisija CO, iz pokretnih i nepokretnih energetskih izvora

je iznosila 15,7 mil. tona, Sto je 4,7 posto vise od emisije
prethodne godine, ali za 21,6 posto nize od emisije iz 1990.

10 m GREENHOUSE GAS EMISSION FROM ENERGY SECTOR

percent compared to the emission in 2005, with an annual
decline of 2.2 percent for the period from 2021 to 2030.

For non-ETS sector is set a common goal of a 30 percent
emission reduction in comparison with the emission in 2005.
Distribution of commitments for non-ETS sector by the EU
member states are still not prepared, but it will be defined in
the range of -40 to 0 percent.

For 2050, significantly greater emission reductions are
needed. According to the recommendations of the IPCC, the
EU plans to reduce greenhouse gas emissions by at least

80 percent until 2050. In order to achieve the goal, it will

be necessary to strengthen actions to reduce emissions,
since the current model of development can achieve
emission reductions of only 40 percent by 2050. During the
assessment of the EU objectives for the year 2050, sectoral
analyses were made and the indicative targets for 2030 and
2050 were determined, in order to achieve the transition

to a competitive low-carbon economy. The European
Commission has modeled several scenarios of development
that lead to the desired reduction in emissions of 80 percent
in 2050 compared to 1990. From the sectoral point of

view, the greatest contribution to reducing greenhouse gas
emissions would have the power sector by around 95 percent
reduction in 2050 compared to 1990, followed by buildings
(households and services) about 90 percent, industry (85
percent) and transport (about 60 percent).

10.3 Carbon dioxide emission in Croatia

National inventory of greenhouse gases are calculated using
the IPCC methodology, developed within the framework of
the UNFCCC Convention. The Croatian inventory is under
the Ministry of Environment and Nature Protection and the
Croatian Agency for Environment and Nature. Executive
institution for the preparation of the inventory is EKONERG
Ltd. from Zagreb in cooperation with the Agency.

The CO, represents the most important pollutants which

are monitored in the energy sector, since CO, is the major
anthropogenic source of the global warming and emissions
from fuel combustion have a dominant influence on total GO,
emissions.

According to the preliminary results for the year 2015, the
C0, emissions from the stationary and mobile energy sources
amounted to around 15.7 million tons, which is 4.7 percent
more than the emission in the previous year, but 21.6 percent
less than the emission in 1990. In the observed period from
2010 to 2015, the CO2 emission decreased by an average
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godine. Prosjecni godiSnji pad emisije CO, u razmatranom
razdoblju od 2010. do 2015. godine iznosio je 3,0 posto.
Smanijenje emisije u promatranom razdoblju je jednim
dijelom posljedica provodenja mjera energetske ucinkovitosti
i sve veceg koriStenja obnovljivih izvora energije, ali takoder i
pada gospodarskih aktivnosti.

|z nepokretnih energetskih izvora u 2015. godini emitiralo
se 62,6 posto, i to 29,8 posto iz postrojenja za proizvodnju i
transformaciju energije, 17,1 posto iz neindustrijskih lozista
te 15,6 posto iz industrije i gradevinarstva. Cestovni promet
je sudjelovao u emisiji s 35,9 posto, a vancestovni promet
s 1,6 posto. Pod vancestovnim prometom se podrazumijeva
zracni, ZeljezniCki te pomorski i rijecni promet.

Osim iz energetskih sektora do emisija dolazi i iz proizvodnih
procesa bez izgaranja goriva (najvise iz cementara), iz sektora
pridobivanja i distribucije fosilnih goriva (izdvajanje CO, iz
prirodnog plina na CPS Molve) i ostalih neenergetskih izvora,
Sto iznosi za razlicite godine od 13 do 17 posto ukupne
emisije CO, u Hrvatskoj.

Trend emisije CO, uslijed izgaranja goriva te doprinos
pojedinih energetskih podsektora prikazani su na slici 10.3.1.
i utablici 10.3.1.
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annual rate of 3.0 percent. Emissions reduction in considered
period is partly a consequence of the implementation of
energy efficiency measures and increasing use of renewable
energy sources, but also of the economic downturn.

In 2015, stationary energy sources emitted 62.6 percent of
C0,, namely 29.8 percent of CO, were emitted from energy
production and transformation plants, 17.1 percent from
non-industrial combustion furnaces and 15.6 percent from
manufacturing industries and construction. Road transport
contributed to total energy emissions with 35.9 percent,
while off-road transport contributed with 1.6 percent. Off-road
transport consists of aviation, railways and navigation.

In addition to the energy sector, production processes
without fuel combustion (mainly cement industry), extraction
and distribution of fossil fuels (CO, extraction from natural
gas in CPS Molve) and other non-energy sources are also
significant sources of CO, emissions, which contribute with
13 to 17 percent in total national GO, emissions in Croatia.

The trend in CO, emissions from fossil fuel combustion, as
well as contribution of individual energy subsectors, are given
in Figure 10.3.1 and Table 10.3.1.

1990. 1991. 1992. 1993. 1994. 1995. 1996. 1997. 1998. 1999. 2000. 2001. 2002. 2003. 2004. 2005. 2006. 2007. 2008. 2009. 2010. 2011. 2012. 2013. 2014.2015.*

Vancestovni promet - Off-road transport

Cestovni promet - Road transport

Industrija i gradevinarstvo - Manufacturing industries and construction

Neindustrijska loZista - Non-industrial combustion furnaces

Postrojenja za proizvodnju i transformaciju energije - Energy production and transformation plants

Slika | Figure 10.3.1. Trend emisija CO, uslijed izgaranja goriva | Trend in CO, emissions from fuel combustion

lzvor | Source: EKONERG, EIHP

*preliminarni rezultati | preliminary results



ENERGY IN CROATIA 2015 ®

10 m GREENHOUSE GAS EMISSION FROM ENERGY SECTOR

Tahlica | Table 10.3.1. Emisije CO, iz energetskih podsektora za razdoblje od 2010. do 2015. godine | CO,
emissions from energy subsectors in the period from 2010 to 2015

_mmmmmm s o

tisuée tona

Postrojenja za proizvodnju i
transformaciju energije Energy

production and transformation el D1z
plants

.Nemdufstruska I02|§ta Non- 3506 3982
industrial combustion furnaces

Industrija i gradevinarstvo

Manufacturing industries and 3016 2780

construction
5627 5490
238 236
18292 17940

5500

2942

2409

5323

222

16 396

thousand metric tons

5110 4 602 4695 2,0 -4,5
2780 2 531 2693 6,4 -5,1

2 381 2 324 2 461 5.9 -4,0
5404 5342 5649 5,8 0,1
227 234 246 5,3 0,7
15901 15032 15745 4,7 -3,0

lzvor | Source: EKONERG, EIHP

Specificni faktor emisije CO, po kWh potroSene ili proizvedene
elektriCne energije varira od godine do godine, a ovisi o:

- hidrometeoroloSkoj situaciji i proizvodnji elektricne
energije iz hidroelektrana

- proizvodnji iz ostalih obnovljivih izvora energije
- uvozu elekiricne energije

- dobavi iz NE Krsko

- gubicima u prijenosu i distribuciji

- strukturi fosilnih goriva koristenih u termoelektranama,
javnim i industrijskim toplanama.

U tablici 10.3.2. prikazani su specificni faktori emisije CO,
po ukupno potroSenoj i proizvedenoj elektriCnoj energiji u
Hrvatskoj.

*preliminarni rezultati | preliminary results

Specific CO, emission factor per kWh of consumed or
produced electricity varies from year to year and depends on:

- the hydro meteorological conditions and production of
electricity from hydro power plants,

- the production from other renewable energy sources,
- the electricity import,

- the delivery from NPP Krsko,

- the transmission and distribution losses,

- the structure of combusted fossil fuels in thermal
power plants, public and industrial CHP plants.

Specific CO, emission factors per consumed and produced
glectricity in Croatia are shown in the table 10.3.2.
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Tablica | Table 10.3.2. Specificni faktor emisije CO, (kg/kWh) za razdoblje od 2010. do 2015. godine | Specific CO,
emission factor (kg/kWh) in the period from 2010 to 2015

Prosjek/Average
2010.-15.
kg/kWh

Specificni faktor emisije CO, po ukupno
potrosenoj el. energiji u Hrvatskoj
Specific CO, emission factor per total
electricity consumption in Croatia

Specificni faktor emisije CO, po ukupno

0,177 0,196 0,180 0,173 0,148 0,146

proizvedenoj el. energiji u Hrvatskoj
Specific CO, emission factor per total
electricity production in Croatia

0,225 0,319 0,304 0,220 0,192 0,232

Izvor | Source: EKONERG, EIHP *preliminarni rezultati | preliminary results
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11.1. Energetske hilance po IEA metodi

Tablica | Table 11.1.1.

I
1000 ten

Proizvodnja

Uvoz

lzvoz

Bunker brodova

Bunker aviona

Saldo skladista

Ukupna potrosnja
Transferi

Statisticke razlike
Energetske transformacije
Javne elektrane
Samostalne elektrane
Javne toplane
Samostalne toplane
Javne kotlovnice
Gradske plinare
Rafinerije nafte

Sektor energetike
Proizvodnja nafte i plina
Rafinerije nafte

Elektr., toplane, kotlovnice
Potrosnja za pump. vode
Gubici distribucije
Neposredna potros$nja
Industrija

Zeljeza i telika

Kemijska i petrokemijska
Obojenih metala
Nemetalnih minerala
Transportnih sredstava
Strojogradnja

Rudarstvo i kamenolomi
Prehrambena i cigareta
Papira i grafike

Drva i drvnih proizvoda
Gradevinarstvo

Tekstila i koze

Ostala

Promet

Domagi zraéni

Cestovni

Zeljeznicki

Cjevovodni

Domaci vodeni

Opca potro$nja
Kucanstva

Usluzni sektor
Poljoprivreda i Sumarstvo
Ribarstvo

Neenergetska potroSnja
U ind., transf., energetici
-Sirovina za petrokem. ind.
U transportu

U opcoj potrosnji

1000 toe

Production

Imports

Exports

International Marine Bunkers
International Aviation Bunkers
Stock Changes

Total Primary Energy Supply
Transfers

Statistical Differences
Transformation Sector

Public Electricity Plants
Autoproducer Electricity Plants
Public CHP Plants
Autoproducer CHP Plants
Public Heat Plants

Gas Works

Petroleum Refineries

Energy Sector

0il and Gas Extraction
Petroleum Refineries

Own Use in Electricity, CHP and HP
Used for Pumped Storage
Distribution Losses

Final Consumption

Industry Sector

Iron and Steel

Chemical and Petrochemical
Non-Ferrous Metals
Non-Metallic Minerals
Transport Equipment
Machinery

Mining and Quarrying

Food and Tobacco

Paper, Pulp and Print

Wood and Wood Products
Construction

Textile and Leather
Non-specified (Industry)
Transport Sector

Domestic Air Transport

Road

Rail

Pipeline Transport

Internal Navigation

Other Sectors

Residential

Comm. and public services
Agriculture/forestry

Fishing

Non-Energy Use

Non-Energy Use Ind/Transf/Energ.
-Feedstock Use in Petchem. Ind.
Non-Energy Use in Transport
Non-Energy Use in Other Sectors

102,4
98,8

3,6
3,6
0,1

Sirova nafta

6,0
3016,7
-59,6

-2 957,1

Derivati nafte
Petroleum
Products

1539,4
-1579,8

-121,3
140,7
-20,9

59,6

0
2968,3
-2,6
=257
=112
-5.9
30136
-385,8

-385,8

2621,2
2739
1,6

4,6

6,0
124,0
09

6,5
12,6
19,3
2,6

03
92,5
1,9

1,2
1840,9
9,6
17654
21,6

44,4
380,4
1279

53,4
171,0

28,1
126,1
109,2

15,7
1,1

Energy Balances (IEA Method)

2019,4

-469,7
-0,5

-291,0
-47,5
-59,2

-0,0
-71,6

-172,8
-66,9

-105,9

-24,0
13529
3519
49
100,8
09
70,1
2,5
18,1
0,1
107,5
29,2
1,7

10,7
55
3,2

3,2

584,0
433,6
132,5

17,9

413,8
4138
4138

g .
g5
2 o .=

- O
2se Ezz
746 858
746 858
0 0
7746 658
7740 658
’0,6 -
-0
-0
- 9.3
= 6,6
: 40

otp. Combst.
RES & Waste

Gorivi OIE i

—

~
- =
= |©
= | =

-286,3

96
1164,9
0

-59,2
-9,3

-39,9
213

S5
1102,8
491

0,1
10,6
0,02

0,1

23
0,2
8,2

0,02
27,6
29,9

29,9

10239
1020,0
3,8

Electricity

Elektri¢na
energija

-67,3
-9.8
-20,7
-32,4
-4,3
-161,7
1276,4
2838
15,1
23,7
6.8
47,5
6.5
34,4
34
60,4
21,7
20,5
6,9
13,7
23,0
19,9

17,8
2,2

972,8
518,8
448,5

Toplinska
energija

Heat

8,9

12,6
0,7
2,8

1,3
2,1

1511
114,3
31,5
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Tablica | Table 11.1.2.
|

1000 ten

Proizvodnja

Uvoz

lzvoz

Bunker brodova

Bunker aviona

Saldo skladista

Ukupna potro$nja
Transferi

Statisticke razlike
Energetske transformacije
Javne elektrane
Samostalne elekirane
Javne toplane
Samostalne toplane
Javne kotlovnice
Gradske plinare
Rafinerije nafte

Sektor energetike
Proizvodnja nafte i plina
Rafinerije nafte

Elekir., toplane, kotlovnice
Potro$nja za pump. vode
Gubici distribucije
Neposredna potroSnja
Industrija

Zeljeza i telika

Kemijska i petrokemijska
Obojenih metala
Nemetalnih minerala
Transportnih sredstava
Strojogradnja

Rudarstvo i kamenolomi
Prehrambena i cigareta
Papira i grafike

Drva i drvnih proizvoda
Gradevinarstvo

Tekstila i koze

Ostala

Promet

Domaci zracni

Cestovni

Zeljeznicki

Cjevovodni

Domaéi vodeni

Opca potrosnja
Kuéanstva

Usluzni sektor
Poljoprivreda i Sumarstvo
Ribarstvo

Neenergetska potroSnja
U ind., transf., energetici
-Sirovina za petrokem. ind.
U transportu

U opcoj potrosnji

1000 toe

Production

Imports

Exports

International Marine Bunkers
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11.2. Energetske bilance po EUROSTAT metodi | Energy Balances (EUROSTAT Method)

Tablica | Table 11.2.1. Energetska bilanca za 2014. godinu
(Eurostat) | Energy Balance Table 2014 (Eurostat)
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Tablica | Table 11.2.2. Energetska bilanca za 2015. godinu
(Eurostat) | Energy Balance Table 2015 (Eurostat)
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12.1. Ogrjevne vrijednosti i pretvorbeni 12.1 Net Calorific Values and Conversion
faktori Factors

Tablica | Table 12.1.1. Ogrjevne vrijednosti | Net calorific values

ky 58007000 24282931  0580-0700  0.829-1,000

Kameni ug, za Coking Coal kg 7000 29,31 0,700 1,000

koksiranje
kg 40004600  1675-19.26  0400-0460  0,571-0,657
ky 23003000 9631256  0230-0300  0.329-0,429
ky 63007000 26382931  0,630-0700  0900-1,000
dm? 2150 9,00 0,215 0,307
kg 8837 36,90 0,884 1,262
kg 6370 26,67 0637 0910
e 4060 17,00 0,406 0,580
m o 42994777 1820 04300478  0,614-0,682
m 8120-8570 34-3588  0812-0857  1,160-1,224
kg 10127 42,40 1013 1,447

Ukapljeni plin ;:‘s“:sﬁe" Fetioleum kg 11200 46,89 1,120 1,600
kg 10 650 44,59 1,065 1,521
kg 10 650 44,59 1,065 1,521
kg 10500 43.96 1,050 1500
kg 10500 43.96 1,050 1500
kg 10200 271 1,020 1457
kg 10200 271 1,020 1457
kg 9600 4019 0,960 1371
ky 80009600  3349-4019  0.800-0960  1143-1,371
kg 11600 4857 1,160 1,657
[ Ban  pthane % 11300 4731 1,130 1,614

Koksni plin Coke Oven Gas m?3 4278 17,91 0,428 0,611
e 6 630 27,76 0,663 0,947
KWh 860 3,60 0,086 0,123
Izvor | Source: EIHP kcal 1000 kalorija 1000 Calories

1) 1000000 Joula 1,000 000 Joules
kgen (kgoe) 1 kg ekvivalentne nafte 1 kg of oil equivalent

kgeu (kgce) 1 kg ekvivalentnog ugljena 1 kg of coal equivalent
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Tablica | Table 12.1.2. Pretvorbeni faktori | Conversion factors

1

4,1868 1,163 107 1x10* 1,4286x10*
0,2388 1 2,7778x10* 2,3885x10° 3,4121x10°
859,845 3600 1 85,9845x10° 0,1228
1 kgen/kgoe = 10000 41868 11,63 1 1,4286
1 kgeu/kgce = 7000 29307,6 8,141 0,7 1

Predmetci Prefixes

kilo 108

mega 108

giga 10°

tera 102

peta 10"

eksa 108

12.2.Skracenice i akronimi 12.2 Abbreviations and Acronyms

BDP Bruto domacéi proizvod HSUP Hrvatska stru¢na udruga za plin
GDP Gross Domestic Products CGA Croatian Gas Association
BDV Bruto dodana vrijednost IEA Medunarodna energetska agencija
GDV Gross Added Value International Energy Agency

Konvencija o dalekoseznom prekograni¢nom
CLRTAP  onecicenju zraka | Convention on Long- ILO
Range Transboundary Air Pollution

Medunarodna agencija rada
International Labour Organisation

DHMZ Drzavni hidrometeorolo3ki zavod MMF Medunarodni monetarni fond
Meteorological and Hydrological Service IMF International Monetary Fund

DZS DrZavni zavod za statistiku NMVOC Ne metanski hlapivi organski spojevi

CBS Croatian Bureau of Statistics Non methane volatile organic compounds

A oo Organizacija za ekonomsku suradnju i razvoj

EIHP Energetsid !nst|tut HrYOJe If‘ozar OECD Organisation for Economic Co-operation and
Energy Institute Hrvoje Pozar Development

FINA Financijska agencija PKM Paritet kupovne moci
Croatian Financial Agency PPP Purchasing power parity

HERA Hrvatska energetska regulatorna agencija Okvirma konvencija ujedinjenin naroda o

UNFCCC  promijeni klime | United Nations Framework

CERA Croatian Energy Regulatory Agency Convention on Climate Change

HNB Hrvatska narodna banka usD Americki dolar
CNB Croatian National Bank Us$ US dollar

kn Hrvatska kuna

HRK Croatian kuna
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12.3. Skraéenice naziva zemalja

Skracenice zemalja koje su koriStene u publikaciji prema 1SO
3166-1-alpha-2 code elements i odgovarajuca imena na
hrvatskom i engleskom jeziku (ISO 3166-1):

AL Albanija | Albania

AT Austrija | Austria

BA  Bosna i Hercegovina | Bosnia and Herzegovina
BE  Belgija | Belgium

BG  Bugarska | Bulgaria

BY  Bjelarus | Belarus

CH  Svicarska | Switzerland

DE  Njemacka | Germany

DK Danska | Denmark

CZ  CeskaRepublika | Czech Republic
EE  Estonija | Estonia

ES  Spanjolska | Spain

Fl Finska | Finland

FR  Francuska | France

GR  GrCka | Greece

GB  Ujedinjeno Kraljevstvo | United Kingdom
HR  Hrvatska | Croatia

HU  Madarska | Hungary

IElIrska | Ireland

IS Island | Iceland

T ltalija | laly

JP Japan | Japan

LT Litva | Lithuania

LU Luksemburg | Luxembourg

LV Latvija | Latvia

MD  Moldavija | Moldova, Republic of

12 mANNEXES

12.3 Official short country names

Below are showed official short country names in Croatian
and English (ISO 3166-1) and the corresponding ISO 3166-
1-alpha-2 code elements used in the publication:

ME  Crna Gora | Monenegro

MK  Makedonija | FYR Macedonia

NL  Nizozemska | The Netherlands

NO  Norveska | Norway

PL  Poljska | Poland

PT  Portugal | Portugal

RO  Rumunjska | Romania

RU  Ruska Federacija | Russian Federation
SI Slovenija | Slovenia

RS  Srbija | Serbia

SE  Svedska | Sweden

SK Slovacka | Slovakia

TR Turska | Turkey

UA Ukrajina | Ukraine

US  Sjedinjene AmeriCke Drzave | United States

XK Kosovo | Kosovo
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