THE BIOMASS

Eduard Zvolensky
ABSTRACT

Biomass is considered an important energy resource in many developing countries. The investigation of
biomass supply optionsis often an integrated part of regional development projects all over the world. Increased
environmental-political opposition to the use of fossil fuels and nuclear energy has led to growing focus on
renewabl e energy sources. Biomass from agriculture and forestry and industry is an important renewable energy
resource. Bioenergy is a strategic resource used in the work to fulfil the Kyoto agreement to replace fossil fuels
and to mitigate green house gas emissions and the global climate change. Many countries already use a
significant share of biofuelsin their energy supply. To reach the EU goal of 12 % renewable energy by 2010, the
European bioenergy production must rise by 861 TWh (74 Mtoe).

1. BIOMASS ENERGY UTILIZATION IN EUROPE

Wood-fuel is the dominant biofuel in the Europea&gion and markets are established in some of the
countries like Sweden, Austria, Finland and Denm@ther countries like Germany, the Netherlands tued
UK are very expensive areas for wood energy utitisa In central parts of Europe traditional useamfod fuel
is still dominant even if new trends with investrtgeim industrial use is coming up. [1]

Currently, 3% of the energy production in the Ewap union on average is based on the use of wood
biomass. The utilization of biofuels has been widedopted in the Nordic EU countries and in Ausiniavhich
10-20% of energy production is based on renewablenergy.

In order to introduce large-scale wood energy systdor the changing societies in Europe, a strong
emphasis has to be put on the key elements ofrtérye sector. Security of wood fuel supply, releakhergy
conversion technology, provision of supporting ses for new energy applications (such as tranaport of
pellets to maintain boiler, burner and feeding des), price competitiveness, and improved fuel igualre
necessary preconditions for sustainable productioth marketing. This is a real challenge for intéamal
Research and Development organisations and institithat work in the bioenergy sector.

The EU’s plan to double the share of renewableggnaroduction from 1995 to 2010 through development
of a new industry is calculated to generate 900 8@0itonal jobs, of which 515 000 would be from the
increased use of biomass fuels. This will espgciatbvide opportunities for rural areas in Europanprove
livelihoods and reduce migration of people from toeintryside to cities. Production of ‘green enépn be
based to a great extent on the existing skillskanmiviedge of local people.

EU countries have commited themselves to redudieg greenhouse gas enissions in the Kyoto Protocol
first commitment period (2008-2012) by 8% from 198Qels. Increasing the use of renewable energycssu
such as wood, to replace fossil fuels, can suliathntontribute to meeting these greenhouse gdsctén
targets. In addition, biofuells could replace diedy for heating purposes entirely — at leasttle Nordic
countries. Switching from electricity to biofuels heating applications would provide the opportutit utilize
the great potential of electricity in, for examplejustrial processes.

A cost effective method to significantly reduce £é€missions in Europe is to replace power generation
based on coal condensing plants with cogenerafieteotricity and heat from biomass. [2]

2. EXISTING BIOMASS ENERGY STUDIES

The review established that many existing studiespartial or opaque, although based at leastghigron
LCA methodology. There is a wide range of relatir@nsparency and treatment and use of disaggregattd
aggregated data. Equally, the full range of posdiéthniques are used in allocation, as well aspime studies,
no allocation at all. Indeed, the main outcomeha tritique of existing studies is the dual obstovathat
transparency is essential but often lacking, armpiagrhes to allocation are often partial, impliaithitrary and,



hence, confusing and misleading. In particular,ctitianers often mix procedures (and terms) to adsr
allocation in different studies and different pastdhe process chain. For example, the followiergis are used
variously to describe varied approaches to allocathy substitution; "expanding the systems bouegdayi
"specifying reference systems" and "using sub#titutredits".

For example, in one biodiesel study, relativelyns@arent, complete details are provided for thévaton
of primary energy inputs, however, only partialadistare provided for the calculation of €@missions, and no
other greenhouse gas emissions are consideredlidbation procedure adopted for the main ressltsised on
the calorific values of all co-products (rape straape meal and glycerine), although none of tlaesaised as a
fuel currently. Another study is a comparative asagent of emissions of road transport fuels, whicludes a
high level of transparency and evaluation of tHea$ of allocation procedures. However, allocatiynprice,
consistent with the associated economic assessimanif considered. In general, this work updates ¢f the
earlier ETSU (now Future Energy Solutions) repblgnce, it may be affected by some of the data wesdas
of the earlier work.

A further study includes a range of different a#ltion procedures (calorific value, mass and prare)
considered, and their effects on results are detraied. However, the main results are based onxéurai of
allocation procedures (mass for raw rapeseed gelstmaw, price for rapeseed oil and rape meal baodiesel
and glycerine), and not all are logically consistéltschmitt & Reinhardt include detailed LCA calations of
several biofuels (wood residues, short rotationpémy perennial grasses, cereals, bioethanol freweral
sources, rapeseed oil and rape methyl ester). Boese gas emissions have been calculated in astemtsand
relatively transparent manner. In addition, congmars and sensitivity analysis are included, andst range of
citations and references are used. Allocation ligseaed using various methods, although the mailomhosen
is based on price.

One of the most transparent biofuels studies astad a standard method for describing the prodess
and reporting calculation procedures and referemegces. Allocation of relevant primary energy itspand
greenhouse gas emissions outputs is based on nmites. The explanation for this is included, npmthat
"Typically, substitution is preferred ... Howevanany of the co-products of biofuel technologies ehano
separate main means of production ... In the aleseha physical basis for partitioning, it becomesessary to
use an allocation procedure based on the relatiweanic value of main and co-products”.

In summary, then, the review process revealedttieak are various ‘problems’ with existing studieet
internally, but in terms of their potential used@velopment of the BIOMITTRE Tool, and in the extemwhich
clarity, transparency, and a standardised appraaehachieved currently. Such problems mean thatynoén
these studies do not provide directly comparaldeltg, since the approaches taken to greenhousangasost-
effectiveness calculations varies, as does thelatdrof data upon which these calculations arechaga]

3. BIOMASSUTILISATION IN SLOVAKIA

Heat generated from biomass is cheaper. On the sithes the monopoly of housing corporations iriritis
heating exists and they do not opt for decreasingeg of heat for final consumers, because thee lbeir
market secured.

Considering the present situation and premisessepte prospects for using biomass for electricity
production are lapsing of effect. Therefore thesaand measures for the support of biomass useeonatiional
and regional levels should be oriented mainly toubke of biomass for heating.

The combined production of heat and electricity esyp to be the most advantageous. But by reason of
energy effectiveness (since the technology arearahcostly) it is necessary to consider biggersunith a total
output of at least 10 MW in the planning of suclmdestration investments. At the same time, the evhet
off-take must be ensured in the sufficient amalsd during the summer months, whether for hot lyuppter



production or other technology usage. It requitésking about the construction of such unit in socitg or
within a suitable industrial establishment.

The purchase price of the electricity generatednftbe renewable energy resources (biomass) must be
increased from present 0,033 per kWh at leastaddt{i60 EURO per kWh to improve the competitiverafss
biomass CHP plants in comparison to other eletjrieisources supplying the electricity grid in Skia. [4]

Biomass is most promising renewable energy souRteS] in Slovakia. Nowadays, using of renewable
energy sources is more and more discussed queStienmain reason for these discussions is incrggmiice
for production and supply of heat what is imporgargblem for mayors of municipalities, directorsschools or
companies as well as for all inhabitants in SlosaRihe high contribution to the solving of the desbs could
bring development of renewable energy sourcessatitin, including biomass. The greatest shareabinieally
usable potential out of all renewable energy sairseovered by biomass (42 %) with the greatetstntial of
wooden biomass.

Despite the high usable biomass potential in Sl@a/gkresent utilisation of biomass is low. Biomahkare
on the total primary energy consumption is les®t8%. In accordance with the Conception of Utilmatof
Renewable Energy Sources, the present utilisatfolpicomass figures only 2,6% of the total primaryergy
consumption. Just approx. 17 % of the technicadlgble potential of renewable sources in Slovakised, still
vast potential of energy remains unused accordingly

The greatest share of technically usable poteatitbf all renewable energy sources is coveredibmass
(42 %), which corresponds to the annual energyevalfi 40,453 TJ. The potential of biomass for energy
purposes is mainly in generation of heat. Consndetine conditions in Slovakia, the estimation dlisation of
forest and agriculture biomass, wood residues aod processing waste is feasible.

Table 1 Technically usable potential in TJ / year

Sort of biomass Technically | Present Use Present use Unused potential
usable
potential
TJlyear % TJlyear
Biomass 40 452 12 683 31,35 27 770
Forest biomass 6 710 1778 26,5 4932
Wood processing industry 15 861 9 497 59,9 6 364
Agriculture biomass 8 359 216 2,6 8 143

Source: Conception of Development of Renewable ¢g3n8ources, 2003

Table 2 Economic and market potential of biomasBJin

Economic potential Market potential
Individual boilers 1998 40
District heating networks 6 156 1242
Electricity through CHP 1810 520
Wood processing industry 1274 950
Domestic waste 630 187
Total 11 868 2932
% of technically available potential 42,7 % 10,6 %

Source: Energy profile of SR, Austrian Energy Ager003.

Nowadays in Slovakia, apart from the general datilam of the biomass use support in almost allomaii
politics, the over-elaborated detailed strategstiismissing, as well as consecutive measuresaations on the



national and regional levels. It implies also tegislation absence, which should regulate in dethié terms of
biomass and other renewable energy sources utlisdlio study aiming on cost calculation (markdtgs) of
different renewables for heat and electricity gatien in connection with achievement of RES sharget on
2010 on national level has been elaborated. [5]

The possibilities to produce energy out of biomaisg/as are in Slovakia rather good as the availabheial
biomass potential is more than 35 PJ. But itszaflon is markedly behind any potential possilgti The
annual energetical value of the used biomass isoappately only 9 PJ (i.e. 25 % from the total puial). A
full utilization would enable to cover approximaté % of the primary power sources consumption,nigaisn
the local and regional level (the current statenily 1 %).

According current statements a main source of thméass is traditional fuel wood. Values and projpo
of the particular sources on the available bionpa¢ential are given in the hereinafter figure.
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Fig. 1: Available potential of biomass in Slovakini Nitra, 2003)

Concerning business environment, in Slovakia theenot been any precept of law to ensure the psech
cost of the electrical power produced speciallyrfrthe biomass yet. Only the acquisition cost forchase of
the electricity power produced by small-scale pasits has been stated. Currently it is 1, 45 Slavalvns / 1
kWh .

Relatively low prices of the fossil fuels act urémtively against the biomass energy utilizatiorpggrting
the traditional energy sources (gasofication byStmvak Gas Industry) the state becomes dependetiiedfuels
import. In case of the brown coal the state sulssidi® the mining are about 200 millions Slovakvens what
is, related to the current extent of coal-miningrenthan 50 Slovak crowns per 1 ton of brown co]

4. CONCLUSONS

Currently, 3% of the energy production in the Ewap union on average is based on the use of wood
biomass. Heat generated from biomass is cheapersidiwing the present situation and premises, ptese
prospects for using biomass for electricity protuctre lapsing of effect. Therefore the aims amdsnres for
the support of biomass use on the national andmagievels should be oriented mainly to the useiomass
for heating. Biomass is most promising renewabkrgnsource (RES) in Slovakia. Considering the ¢
in Slovakia, the estimation of utilisation of foremd agriculture biomass, wood residues and faodgssing
waste is feasible.



5. REFERENCES

[1]

(2]

[3]

[4]

[5]

[6]

Bengt Hillring: Bioenergy — traditional fuelsattled into new markets. (2003) [online]. [citing 22005].
Available on internet: <http://www.unece.org/tradaber/docs/sem-1/papers/rOHillring.pdf>

Pelkonen, P., Hakkila, P., Karjalainen, T., Schhdinger, B.: Woody Biomass as an Energy Source —
Challenges in Europe. (2001) [citing 5.7.2005].

Dr Ralph Horne: A new decision support tool fiomass energy technology projects in Europe. (005
[online]. [citing 10.7.2005]. Available on internethttp://Ica-conf.alcas.asn.au/Papers/Horne.pdf>

Biomass Technologies & experiences with biomasfisation, ForBiom project — Phase II. (2004)
[online]. [citing 8.7.2005]. Available on internekhttp://www.svn.cz/forbiom/docs/Phase2_Report_
Forbiom.pdf>

Biomass Market Assessment, ForBiom Project —seHa(2004) [online]. [citing 8.7.2005]. Availabts
internet: <http://www.svn.cz/forbiom/docs/Phasedm#&ary_ Report_Forbiom.pdf>

Michael Schlieker: Holistic assessment to thermomic efficiency of different input substrates #D.
(2003) [online]. [citing 5.7.2005]. Available on ternet: <http://www.eva.ac.at/publ/pdf/
amonco_d27.pdf>

Author address:

Ing. Eduard Zvolensky

PhD student

Technical University of KoSice
Department of Electric Power Engineering
Méasiarska 74

042 01 Kosice Slovak Republic

E-mail: eduard.zvolensky@tuke.sk

Tel: +421 55 602 3560

Fax: +421 55 602 3552




