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Predstaveni a vystupy projektu, zaméteni seminare —
K. Vavrova (VUKOZ)

9:15-9:30 Aktualizace agrotechnologickych postupti pro péstovani KP a

EP s ohledem na kritéria udrzitelnosti a dopad do potencialu

biomasy — J. Weger (VUKOZ)

9:35-9:50 Analyza potencialu lesni biomasy s ohledem na dopady
klimatické zmény — zmény vyuzitelného potencialu lesni
biomasy v nasledujicich tfech dekadach oproti ptivodnim
predpokladiim — L. Janota (VUKOZ)

9:55-10:10 Analyza potencialu biomasy na zeméd¢lské pudé s ohledem na
dopady klimatické zmény — T. Kralik (CVUT FEL)

10:15-10:45 Coffeebreak

10:45-11:00 VyuZiti potencialu biomasy pro transformaci teplarenstvi
v podminkach Ceské republiky — J. Koliha, A. Kubin
(Euroenergy)

11:05-11:20 Integrace faktor( pro stanoveni potencialu biomasy k vyhledu
do roku 2050 — J. Knapek (CVUT FEL)

11:20 - 11:45 Diskuze a zdver
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hospodareni”

Cil projektu:

« Zhodnoceni mozného prispévku biomasy k pokryvani lokalnich a regionalnich
energetickych potreb pri respektovani kritérii udrzitelného hospodarstvi.

* Posouzeni moznosti vyuziti biomasy jako paliva pro transformaci teplarenstvi (resp.
i lokalniho vytapéni).

 Analyza novych perspektivnich oblasti pro wvyuziti zemédélské puady tzv.
agrovoltaikou (AgPV). Na experimentalnim AgPV systému ve VUKOZ budou
provadény experimenty s cilem urcit vhodnou konfiguraci a technologii PV moduld
v kombinaci s drevinami a vliv na zemeédélskou vyrobu.

Tenlo projekl je spolufinancovdn s shatnl

podporou Technologické agentury CR v rdmci
TK04010166 Komplexni reseni lokalni a regionalni energetiky Programu THETA.

jako soucast opatfeni GreenDealu pro dosazeni udrzitelného b ot o st
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yKomplexni reseni lokalni a regionalni energetiky jako soucast opatreni
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Vysledky/vystupy:

* Mapa alokace potencidlu biomasy ze zemédélské a lesni pudy s ohledem na
klrovcovou kalamitu a dalsi klicové aspekty 10/2024

 Metodika optimalizovaného zplsobu zapojeni agrofotovoltaiky v agrolesnickych
systémech pro diverzifikaci zemédélského hospodareni 12/2024

 Metodika potencialu biomasy vzhledem ke kritériim udrzitelnosti a aspektu vyuziti
12/2024

Tenbo projekt je spolufinancovdn s shébni

podporou Technodogicke aqentury CR v rémei

TK04010166 Komplexni feseni lokalni a regionalni energetiky Programu THETA.
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Mapa alokace potencialu biomasy ze zemédelské a lesni plidy s ohledem na kirovcovou
kalamitu a dalsi klicové aspekty
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CERTIFIKOVANA METODIKA

Metodika potencialu biomasy
vzhledem ke Kritériim udrzitelnosti
a aspektu vyuziti

AUTORI:
Ing. Kamila Vavrovd, Ph.D.}, [ng. Jan Weger, Ph.D.1, Ing, Lukas Janota!, Mgr. David
Outrata’, prof. Jaroslav Knapek, CSc.2 Ing. Toma$ Kralik, Ph.D. % Ing. Tomas Jicha?,

Ing. Adam Kubin3, Ing. Jaroslav Koliha?

Prithonice 2024

Vyuziti

AG (MPO) pro rozhodovani a Fizeni v odvétvi energetiky a (MZP)
v oblasti formulovani strategie rozvoje OZE a jako vstupni podklad
pro strategii dekarbonizace

Pri zpracovani regionalnich energetickych koncepci

Provozovatelé zdroju tepla ...

Novost metodiky

Lesni biomasa: zohlednéni vlivu klimatické zmény a klrovcové
kalamity na potencial biomasy

Zemeéedélska biomasa: aktualizace a adaptace KP a EP na vliv
klimatické zmény.

Zohlednuje odhad mozného prispévku biomasy pro transformaci
teplarenstvi vzhledem ke geografickému rozdélni zdroju biomasy a
rozlozeni vyroby tepla.

Mozny prispévek biomasy pro tuto transformaci zohlednuje kritéria
udrzitelnosti podle RED Il a implementace pravidel dle RED III.

Tento projekt je spolufinancowan se stabnl
podporou Technodogicke aqentury CR v rémei

TK04010166 Komplexni reseni lokalni a regionalni energetiky Programu THETA.
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CERTIFIKOVANA METODIKA

Metodika optimalizovaného zpisobu
zapojeni agrofotovoltaiky v agrolesnickych
systémech pro diverzifikaci zemédélského

hospodaieni

Prihonice 2024

Vyuziti
* Doporucené postupy instalaci PV panell z hlediska optimalizace
vykonu.

* Vyuziti elektfiny a minim. rizik pro jejich provoz v konvencni a
agrolesnické zemeéedélské vyrobeé.

 Doporuceni zpusob vyuziti pro zemédélské farmy, zlepSeni stavu
krajiny a podporu dalsich sluzeb zemédélce.

* Pro AG projektu a hospodarici zemédélce.

Novost
 Zmapovani legislativy z pohledu agrovoltaiky
e Qveéreni moznosti vyuziti agrovoltaiky v ALS

 Na zaklade Ceskeé legislativy fesici agrovoltaiku jsou navrzeny
typické systémy a diskutovany vhodné komponenty i vyuziti.

* Poloprovozni oveéfeni moznosti vyuZiti elektriny z AgPV
v zemédélskych ¢innostech (suseni apod.)

* Na zaklade experimentalnich mereni jsou diskutovany vlastnosti
technologii PV modulu s ohledem na slozité podminky stinéni
v ALS.

TK04010166 Komplexni reseni lokalni a regionalni energetiky
jako soucast opatfeni GreenDealu pro dosaZeni udrzitelného
zemédélského a lesnického hospodareni
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yKomplexni reseni lokalni a regionalni energetiky jako soucast opatreni
GreenDealu pro dosazeni udrzitelného zemeédeélského a lesnického
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Vysledky/vystupy: Ostatni

* O: Komplexni aktualizace potencialu biomasy — Analyticky podklad pro statni
spravu, 12/2023

* 0O:0dborny seminar pro statni spravu a dalSi zainteresované zajemce zméreny na
zkusSenosti z realizace Agrofotovoltaiky v liniovych vysadbach, v€éetné prohlidky
demonstracni plochy u fesitele VUKOZ, v. v. i. — 10/2023

* O: Prezentace dosazenych vysledk( na odbornych mezinarodnich konferencich,
alternativné publikace v Jimp

 0O:Seminar: , Potencial biomasy vzhledem ke kritériim udrzitelnosti a aspektim
vyuziti“
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Modelling the impact of business risk on the competitiveness of
purpose-grown biomass of annual and perennial crops

Biomass price as a key factor for the further development of biogas and
biomethane use — Methodology and policy implications

J. Knapek ™", O. Stary*, K. Vavrova”, J. Bems*, J. Weger ", M. Hordk "

® Csech Technical University in Prague, Faculty of Flectrical Engineering, Prague, Technick 2, 166 27, Czech Republic
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ARTICLEINFO ABSTRACT
ARTICLE INFO ABSTRACT

Keywords: Perennial energy crops compete with conventional annual crops in land-use. The production price of biomass

Bil duction pri i i i i ity inci i i
Keywords: Intentionally planted biomass is one of the important possible sources for biomethane production. The pro- b ﬂ":::;;“;‘o';"” from perennial energy crops is thus derived on the basis of the opportunity cost principle. This means that in
Biomethane competitiveness duction cost of biomass plays a key role in both a farmer’s decision fo grow it and the efficiency of biomethane Dlaare Qeclding whethss lo,grow perenninl energy, crope;the tarmer wll:demand 4 price for:blomass ihab willat Jeast
Biomass production price jon. Unlike 4 4 ronsy blomass ‘grown for, bloges b5 blomethase plants docs not i provide him with the same economic effect over the lifetime of the plantation in the form of the present value of
L have a direct market price. The paper presents a methodology for determining the limit of biomass production CAPM net cash flows over the lifetime of the energy crop plantation. The level of discounts used to discount the cash

Crop competition flows associated with (annual) conventional crops and perennial energy crops plays an important role in
modelling the biomass production price. The business risk associated with the two types of crops s different,
with generally higher risk associated with perennial energy crops. This study focuses on developing a method-
ology to incorporate the risk associated with growing conventional and energy crops and to derive the discount
rate for both crop groups. The methodology is demonstrated using the example of the Czech Republic and the
price level in 2021. The analysis using Czech data led to a discount rate of 8.5 % for conventional crops and 11.5
96 for perennial energy crops. The increase in the discount value for perennial energy crops leads to an increase in
the expected biomass sales price by a producer. The sensitivity of the biomass production price level to an in-

price based on modelling lost revenue from planting conventional crops over the lifetime of the biogas or bio-
methane plant, considering local agrotechnical practices and soil and climatic conditions. The application of the
methodology is demonstrated by providing maize biomass for a reference biogas plant and conditions of the
Czech Republic. The production price of maize silage is in the range of 25.6-29.4 EUR/tFM for base line scenario
of conventional crop prices. The increase in commodity prices in 2021 and 2022 leads to an increase in the
biomass production price up to 34 43 EUR/EM. The paper also discusses the influence of the biomass input price
on the cost of biomethane production.

Introduction

Biogas plants (BGP) and especially biomethane plants (BMP) play an
important role in the decarbonisation of the energy sector in EU. BGP in
particular have undergone significant development over the past
decade, increasing in number from 6,227 in 2009 to 20,000 in 2020 [1].
Overall, 18 bem of biogas and biomethane (combined as the natural gas
equivalent) was produced in 2020 [1]. During this period, biogas plants
prioritised electricity production and, where possible, the use of waste
heat through cogeneration units. The number of biomethane plants is
currently much lower, with 994 biomethane plants across Europe in
2020 (1] and a total biomethane production of 32 TWh [2,3], roughly
3.3 bem. About 3/4 of total biomethane production is injected into the
gas grid, the rest is used locally at the production site.

Unlike most EU countries, where we can see a relatively rapid

of biogas and bil stations, in the Czech Republic
the development of biogas stations has been stagnant since 2014. In

2020, there were a total of 575 biogas plants of all types, with the
dominant share of biogas plants (400 plants in total) processing agri-
cultural inputs (cultivated biomass, residual and waste biomass
including manure) [4]. The installed capacity of biogas stations of all
types was 366 MWe and electricity produced from biogas accounted for
about 25% of the total electricity production from RES. At present, there
is only one biomethane station in the Czech Republic [4,5].

The EU’s new Green Deal strategy [6] is aimed at achieving the
strategic goal of d isation by 2050, reinforcing the original tar-
gets for greenhouse gas emission reductions and the share of renewable
energies by 2030. The taxonomy |7] considers natural gas a transitional
fuel to be fully replaced by carbon neutral gases (biomethane, hydrogen,
ete.) by 2035. Hydrogen is considered as one of the key tools for
decarbonisation of both the energy sector and other industries (metal-
lurgy, chemical industry, etc.) [8]. The production of hydrogen by
electrolysis of water makes it possible to store surplus electricity from
intermittent sources (mainly wind and photovoltaic power plants).

Abbreviations: BGP, Biogas plant; BMP, Biomethane plant; bem, Billion cubic metres; BPEJ, Soil-ecological unit; CZK, Czech crown; EUR, Euro; GIS, Geographical
information system; IRR, Internal rate of return; LPIS, Land parcel identification system; MWe, Megawatt electric; NUTS2, Nomenclature of territorial units for
statistics basic regions for the application of regional policies; NUTS3, Nomenclature of territorial units for statistics small regions for specific diagnoses; RES,

Renewable energy sources; tFM, tonnes of fresh matter; TWh, Terawatthour.
* Corresponding author.

F-mail addresses: (omas.kralik@fel.cvut.cz (T. Kralik), knapek@fel.cvut.cz (J. Knapek), vavrova@vukoz.cz (K. Vivrova),
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crease in the discount rate is lower for Miscanthus plantations compared to short rotation coppice.

1. Introduction

The share of renewable energy sources (RES) in the EU's gross final
energy consumption reached 21.8 % in 2021, doubling over the period
2004-2021 [1]. Although the relative share of biomass in RES energy
consumption is decreasing due to the rapid development of other types
of RES, its share remains high, reaching about 50 % of gross available
energy from RES in 2020 [2]. The most important type of biomass is
woody and non-woody biomass, which reaches about 75 % of the total
biomass [3]. The share of biomass derived from agricultural land is

and reaches i 20 % in 2019 [4].

residual biomass can lead to a reduction in the requirement for land take
for targeted energy crops in regions where this residual biomass has a
direct use. The spatial distribution of residual biomass thus plays an
important role in terms of its potential for use and inclusion in the
useable biomass potential.

In general, however, it can be stated that the sources of residual and
waste biomass from the wood processing industry, from forest residues
and fuelwood, and from agriculture are already substantially allocated
for use and the growth potential of biomass from these sources is limited
[6]. An option for increasing the potential of biomass as a renewable
energy source is targeted cultivation on agricultural land while main-
taining inability criteria. Thus, inability and imizing the
positive ical effects associated with plantations of perennial en-

The use of residual biomass from i crops
significantly to the potential of biomass for energy purposes. Residual
biomass from conventional crops has a wide range of uses from direct
combustion (e.g. straw burning in heating plants, transformation to
solid, liquid or gascous biofuels). For example [5], presents a
bio-economic model for optimizing the use of residual biomass from
artichoke cultivation for processing in biogas plants. Based on the

delling results, it then di that the use of locally available

“ Corresponding author.
E-mail address: knapek@fel.cvut.cz (J. Knapek).

https://doi.org/10.1016/j.rser.2024.114707

ergy crops like fast-growing trees, Miscanthus, Reed Canary grass or
Schavnat, would become an important consideration in the use of
agricultural land for energy crops [7].

Increasing energy crops grown on agricultural land brings up a
number of issues, such as the possibilities for the development of RES
use in a given country, the strategy for the development of agricultural
land-use in a given country, changes in land management practices (e.g.

Received 31 December 2023; Received in revised form 27 May 2024; Accepted 26 June 2024

1364-0321/& 2024 Published by Elsevier Ltd.
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Vysledky/vystupy: nad rdmec projektu

* Mapa vynosu zbytkové biomasy pro stanoveni potencidlu biomasy pro spalovani

* Mapa vynosl zamérné péstované biomasy (véetné TTP) pro stanoveni potencialu
biomasy pro spalovani

* Mapa mnozstvi dostupného nehroubi — deduktivni etat

Tenbo projekt je spolufinancovdn s shébni

podporou Technodogicke aqentury 'I: R w rdamaci
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Vynosy zbytkové biomasy pro stanoveni potencialu biomasy pro spalovani
Kralovehradecky kraj - rok 2022

Vynosy plodin [t/ha]*

Zbytkova slama
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[ Repka<25
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Zamérné péstovand biomasa

Ostatni zemédélska plida
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VUMOP, v.v.i., CHMU 10 20 30 km

Grafické zrpacovani: VUKOZ, v.v.i.
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Vynosy zamérné péstované biomasy (vcetné TTP) pro stanoveni potencialu biomasy pro spalovani
Kralovehradecky kraj - rok 2022

Vynosy plodin [t(sus)/ha]
Zamérné péstovana biomasa

[ Ozdobnice < 6
I Ozdobnice 6 - 8
I Ozdobnice > 8
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[0 Lesknice 3 -4
B Lesknice > 4
TTP (a travy na OP) < 3
[0 TTP(atrdvynaOP)3-3,5
B TP (atrdvy na OP) > 3,5
I Energetické trévy ostatni
(konopi, kostFava, jilek, srha,stovik)

Zbytkova slama
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Mnozstvi dostupného nehroubi - deduktivni etat

Tuny susiny nehroubi
na ha deduktivniho etatu
(priimér za katastr)
méné nez 0,5
05-1,0
1,0-15
1,5-20
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30-35 R
35-40 IR
30-45 1R
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Autor: VUKOZ, v.v.i., CVUT FEL
Zdroj dat: UHUL, v.v.i.
Grafické zrpacovani: VUKOZ, v.v.i.
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Projekt TK04010166 ,Komplexni fegeni lokalni DEKUJI ZA POZORNOST

a regionalni energetiky jako soucast opatreni
GreenDealu pro dosazeni udrzitelného
zemédélského a lesnického hospodareni”

je spolufinancovan se statni podporou

Technologické tury CR :
echnologicke agentury e-mail: vavrova@vukOZ-CZ

v rdmci Programu THETA.

Vyzkum uzitecny pro spolecnost

podporou Technologickd agentury CR v ramci
Programu THETA.
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http://www.tacr.cz

