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Introduction S?7Biom

« Large areas of agriculture land remains uncultivated in
Croatia, both private and state owned,

« At the same time — large unemployment,

* In order to achieve EU goals (20-20-20) and boost
economy, new, ,green’ investments should be encouraged,

« Better governance of resources with the aim of sustainable
development is a chance and the way to move forward,

« National action plan for RES (2013.) is oriented towards the
use of biomass.
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» Directive 2009/28/EC — Member States need to provide
National Renewable Energy Action Plan (NREAP)

« Explain how MS expect to meet its 2020 targets
 Including technology mix and the trajectory to reach it
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Introduction

S2Biom

» Croatia - Directive 2009/28/EC transposed into national legislation
» NREAP has been prepared with high emphasises on wind and
biomass

» New Low Carbon Development Strategy encourage:
» Investment cycle
» Growth of industrial production
» Competitiveness of the economy

» Creating jobs with a sustainable perspective

Energy Modified RESFIT - RES FIT -
NREAP - : , LCDS - LCDS - LCDS -
Technology strategy 2009 NREAP 2020 |in operation | only contract
2020 Goals 2020 Goals | 2030 Goals | 2050 Goals
- 2020 goals Goals 2016 2016
(MW] (MW] [(MW] [(MW] [MW] (MW] [MW] [MW]
Photo Voltaic 45 52 56 42,98 56 250-350 600-2300
Wind energy 1200 400 744 339,25 404,7 744 1200-2000 | 3100-3600
Small hydro 100 100 35 2,987 4,932 35 100-140 100-140
Biomass and waste 140 85 120 24,585 94,757 120 150-200 150-280
Biogass 40 70 26,434 34,034 70 80-100 80-120
Geothermal 20 50 30 10 30 30-40 30-50
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» Large areas of agriculture land remains uncultivated in Croatia, both

private and state owned and at the same time high import of food

and high unemployment rate (cca 350 000 ha in selected counties)

» Croatia already have willow and poplar
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Short rotation coppice — perennial plants with harvest every 2-8 years
and possible use as basic fuel or in co-combustion

For different climate and soil conditions, different species are feasible

Miscantus
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In EU countries such as Sweden, Spain, Italy, Finland,
and recently also in Germany, France, Great Britain and
Ireland, commercial cultivation and exploitation.
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In Croatia, only experimental fields, 30 ha of
willow and poplar.
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Technical potential of

n n
respective county or Z B Z
region is calculated: Bien (n) = ) (A(n) * Py(n) * k + Ag(n) * Pr(n))
n=1 n=1
Bepn) = Brenmsre) * Hdsre + Been(n, fruir) * Hdpruir Energy potential

Price of biomass as a function of
SRC farm distance from the
power plant:

n

Cg+ (T, xU)] X Kg;
CB,E=Z[B (p )] B

Cost of biomass:
X X X " x (km) Cg=Ts+Tz+ Togm




- Calculation with assumption of 12 ty,,/ha/year biomass yield

- State owned, private owned and aggregate land is
considered separately

- Four scenarios:

In scenarios,
a — public,
b — private,

C — aggregate;

in S4 — a: with 100%
fruit compensation,
b: 50%, c:25%

S1 - 30 % of land cultivated by SRC
S2 - 20 % of land cultivated by SRC
S3 -10 % of land cultivated by SRC
S4 - 20 % of land cultivated by combination of SRC

and most wide spread fruit sorts in Croatia (apple, pear, peach, cherry,
plum, walnut and hazelnut)

[FRUITTREES I Apple 5,571.43
]

Pear 5,833.33
P peach and nectarine 2,921.21
D Apricot 1,619.58
P cherry (sweet and sour) 1,783.07
T Plum 2,053.15
I Fig 1,281.12
IDRY'FRUITTTREESIIN Walnut 538.04
I Hazelnut 1,848.48
I Almond 1,625.17

[(GRAPEN Total 4,258.37
[CEVERN Total 2,522.22




e mmm
Power plant availability 0.9

43.47 €/ton

3,400 kWh/ton
0.87

0.29

2.00

0.8

90 °oC

3,600 €/kW,

400 €/kW

5,820 €/dwelling

8,700

6%

7%
0.122  €/kWh,

COPIIN o7
annum
per annum
3
annum
PIOjECHlifSlimenN 14 years

Code source: “A hybrid optimization model of biomass trigeneration

system combined with pit thermal energy storage”
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«10" €
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_ Cost C ¢ [€/1]

- sta 47.7 51.1 45.9 51.9
s 47.6 50.2 48.7 52.3
- stc 46.4 48.7 44.7 50.0
. s2a 48.2 52.6 47.7 52.9
s 48.0 51.8 51.2 55.0
. s2e 47.4 49.7 46.2 51.2
. s3a 50.7 55.2 53.3 58.9
s 49.3 53.8 55.7 61.2
- 48.0 52.2 49.2 53.4
. s4a 47.5 49.9 46.4 51.5
. sab 47.4 49.8 46.3 51.3
. sac 47.4 49.7 46.3 51.3
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« Over 1 000 000 ha of unused agricultural land in Croatia
has great potential for cultivation of SRC, but also to
Increase cultivated area under most popular fruit sorts

* There is a lot of work ahead to start a commercial
cultivation of SRC in Croatia

« SRC has potential to be primary or supporting fuel for CHP,
but is still to expensive for most challenging technologies,
such as CCHP

« Future work can establish value chains for both types of
woody biomass with lower cost
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Thank you for your attention !

Boris.Cosic@fsb.hr
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