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Total energy consumption in Croatia

Vodne snage - Hydro power enewables

Primary energy production in Croatia

Share of RES in 2007 (including large hydro,
EUROSTAT methodology):

Primary energy production: 751 400 toe (18.6%)
Total consumption: 707 800 toe (7.6%)
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...and per capita in Croatia and Europe
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Croatian legal framework for RES and biofuels

Ordinance on Utilisation of RES and Cogeneration (OG 67/07)

Ordinance on Gaining Eligible Producer Status of RES-E (OG
67/07)

Tariff System for the Production of Electricity from Renewable
Energy Sources and Cogeneration (OG 33/07)

Ordinance on a Minimal Share of Incentivized Electricity Production
from Renewable Energy Sources and Cogeneration (OG 33/07)

Ordinance on Fees for Incentivizing Electricity Production from
Renewable Energy Sources and Cogeneration (OG 33/07)

Ordinance on Biofuels Quality (OG 141/05)
Law on Biofuels for Transport (OG 65/09)
Legislation on RES-H still pending!
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Feed-in tariffs & minimal share of RES-E and

cogenerations

e Tariff system for RES-E and cogenerations

Installed Tariff item for
Type of power plant capacity 2009
[MWe] [HRK/kWh]
From forestry and agriculture <1 1.3064
(branches, straw, kernels...) >1 1.1322
Solid biomass PP

From wood processing industry <1 1.0342
(bark, saw dust, chips...) >1 0.9036
PP on biogas from energy crops, waste and residues from <1 1.3064
agriculture and food processing industry >1 1.1322
<1 0.3919

PP on liquid biofuel —
on liquid biofuels >1 0.3919
PP on landfill d waste water treatment =1 0.3919
on landfill gas and waste water treatment gas >1 0.3919

e Ordinance on a Minimal Share of Incentivized Electricity Production from RES
and Cogeneration (OG 33/07):

— 5.8% from RES-E and 2% from cogenerations in 2010
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Registry of RES & Cogeneration — status overview
on 01/04/2009

30,15 1,45
o solar PP
B hydre PP
O wind PP
B PP on solid biomass
B PP on biogas
O cogenerations
3181,96
176 applications for Eligible
producer status of RES-E Total installed capacity (MW)

Source: www.mingorp.hr




RES in Croatia (2007)

Installed power

Installled heat capacity capaclty Power generation Heat production
SOLAR 45.5 MW 56.08 kW 52.65 MWh 154.4TJ
WIND 0 17.15 MW 34.91 GWh 0
BIOMASS 512* MW 2 MW 7.02 GWh 13 380 TJ
SMALL HYDRO 0 32.75 MW 83.0 GWh 0
GEOTHERMAL 36.7(113.9) MW 0 0 139.5 (558.5) TJ

556.3 (633.52) MW 51.95 MW 124.98 GWh 13.67 (14.09) PJ
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Biomass in Croatia

¢ From feedstock side:
— Forest biomass
— Agricultural biomass
— Waste




ce000®

Forest biomass

e Forest land: 47.5%
e Forests: 42%

e Currently 1.1 Mm3; potential 1.4 +
0.45 Mm? from plantations till 2015
(HS-Croatian Forests, excluding bark
and wood processing waste)

e 2.6 Mm3 (Croatian Biomass

Ukuora povisina Suma
(sjemeriace + panjate + kuture + plantaze)/
ukupna povsina opcine u hektarima
(otana's dighane karto)

Association)
e 4.5Mm3 + 1.0 Mm?3 (Green Book)
. Volume Energy

Biomass type Mm3/yr) *7)
Wood 1.89 24.33 "":::'a":
Wood waste 0.70 865 | pemEmcmemme e
Bark 0.21 2.01 1 Ditarnthseenske superiia B0

2 G 2o e

Wood-processing industry waste 1.39 17.89
HR Waters, HR Roads, HEP 0.40 4.8
Energy plantations 1.00 12.88
Total 5.59 70.56
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Agricultural biomass

¢ Croatian Bureau of Statistics: 1.2 Mha (71% arable land, 22% meadows
and pastures, 7% perennial crops) ‘

+ Habitat map (DZZP) — 1.6 Mha
e CORINE (AZO) — 2.4 mil ha
¢ Strategy of sustainable development RH (NN
— Potential arable land 2.1 Mha
— Currently utilised 1.1 Mha £
¢ Energy strategy (Green book)
— Target for biofuels:
344 031 t (8.91 PJ) till 2020
— Potential of wood residues
from agriculture:
2.9 Mm3 (22.93 PJ)
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Waste

e Municipal waste: 4.5 M inhabitants + 11.2 M tourists during summer
season

e Strategy of Waste Management in Croatia (OG 130/05)
¢ Plan of Waste Management in Croatian for period 2007 — 2015 (OG
85/07)
— Establishment of regional and county’s Centres for Waste
Management (CGO) in 2011

e Energy Strategy (Green Book)
— 200 GWh, till 2020 (municipal waste)
— Waste edible oil — 3 800 t of biodiesel potential
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Strategy of energy development of Croatia — White

Book draft

e 20% gross direct consumption from RES in 2020
e Biomass: ~ 32 PJ; 85 MW power plants

e Biofuels: 10% (8.91 PJ) of energy consumption in
transport, eq. 340 000 t/yr

¢ Biogas: assumed 5% of utilisation of livestock units;
650 TJ (26 Mm3)

e Absence of clear use of biomass for heat
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¢ Solid biomass power plants
— 9 projects (PEO); 36.6 MW
¢ Power plants on biogas

— 2 EO - PZ Osatina (1MW),
BIOINTEGRA d.0.0. (1MW)

- 11 PEO
— Total 23.8 MW
* Waste sewage sludge power plant

— Zagrebacke otpadne vode Lo
(ZOV) 2 x 1.5 MW v et
* Landfill gas power plant b et
¢

— Biomoto d.o.0. 2 MW Somass [P CE ="
e Biomass heating plants

— Gospi¢ (1MW), Ogulin (1MW)
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Projects and existing capacities (2)

e  Biodiesel production

— 4300t (2007)
l Project holder Location Status Capacity (t)
|Modibit d.o.0. Ozalj Existing 20.000
Vitrex d.o.o. Virovitica Existing 6.000
Energospektar d.0.0. [Vukovar Existing 45.000
Biona Koprivnica EIS 100.000
Bio-adria Slavonski Brod EIS 150.000

e  Pellet production

—  ~ 41000 t (2007)
l Project holder Location Capacity (t)
Energy Pellets Delnice 0.000]
Finvest d.d. Gerovo 0.000]
i .0.0. Gradec 0.000]
Tipik 75tdan LEGEND  production of
rkopalj 7.300] # Diodiesel
Perusi¢ 20.000
inkovel 50.000 b b
@  Dbriquettes

e Wooden briquette production charcoal 5 e
— ~ 27500t (2007)

e Charcoal production - S
- ~ 6000t (2007) )
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Biomass for heating

USE: SUPPLY:
e Currently: ~1.3 - 1.5 Mm3 of e Pellet production:
fuelwood ~ 150 000 t/yr production capacity
- Rural areas ~ 40 000 t produced in 2007
— Traditional low efficient stoves  ~ 959 exported
* Negligibly use of pellets e Briquettes production:
¢ Industrial cogeneration — wood ~ 30 000 tin 2007

processing industry ~ 85% exported

e Wood chips:
— Available at 35 €/t from

Sumska biomasa d.o.o. by
end of 2009

— Largely exported from wood-
processing industry
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Barriers for use of modern biomass for heating

e Low competing prices of heat:

— DH sector has regulated prices of heat sold while it
acquires inputs at market prices — low or no
profitablity

— Well developed gas pipeline network in areas
abundant with forests
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Overlapping barriers:

Legenda
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Overlapping barriers in terms of heat prices:

¢ DH: regulated prices
¢ Household heating:

— Natural gas vs. Pellets: pellets equal or a bit less than

natural gas prices per MJ (fuel only)
— Investment:

¢ Wood stove vs. Pellets stove...
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Energy prices (2009)

FUEL (retail sale):

Fuel wood: 34-41 €/m3

Wood pellets: 180 €/t

Wood briquettes: 108 €/t

Natural gas (households): 0.3356 €/m3
Heating oil: 0.615 €/I

ENERGY (average for households):

e Electricity: 0.0833 €/kWh

e Heat (DH): 0.0284 €/kWh +2.159 €/kW
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1.965 kn  =1.500 kn x11.0 kn >17.000 kn

S

-

T‘*““"’W P 2a cca 50-70 mg prostora Pellet heati
Dimgpeie (VocSxD) 35 % 95 x €0 om ~N g elle ea |ng
‘253 [kg) 92 kg - P
T = - . system
Peénica (VxSxD) 21x385x 47 om E
Odvod dimnih plinovs (@ mm) cijev 2118 mm R automatska upravianie dalinskim 1 5'50 kW
unutarnjeg promjera, gore -
ins/sinmrye 1o [idemnc) - Jamstvo 2 godine. servis osiouran.
ive drvo, drveni briketi, briketi
ugljgns . . . .
~_ “‘/‘ Very few information, no heating efficiency...
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Measures needed to fasten development of

modern biomass market

¢ Educational campaigns
¢ Promotional material

e Subsidized investment / replacement of old, inefficient

stoves
e Development of pellet supply network

e Support of modern biomass production to be placed at

domestic market

¢ Development of rational wood waste utilisation

12



00000 @
SUPPORT _ERS o

ce000®

Thank you for your attention!

For more information:

Energy Institute
Hrvoje Pozar

Savska 163, Zagreb;
CROATIA

tel. 00385 1 6326 169
fax: 00385 1 6040 599
www.eihp.hr
bkulisic@eihp.hr
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