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Abstract —There are various support mechanisms for wood-
fired cogeneration plants, which include both suppa for
cogeneration development and stimulation for incresing
consumption of renewable energy sources. The efficiey of these
mechanisms is analysed in the paper. Overview of generation
development in Estonia is given with the focus on ved-fired
cogeneration. Legislation acts and amendments, re&d to
cogeneration support schemes, were described.

For evaluating the efficiency of support mechanismsan
indicator - fuel cost factor was defined. This indiator includes
the costs related to the chosen fuel influence orhe final
electricity generation costs without any support mehanisms.

The wood fuel cost factors were compared with the &l cost
factors for peat and oil shale. For calculating thduel cost factors,
various data sources were used. The fuel prices dateere based
on the average cost of fuels in Estonia for the perd from 2000
till 2008. The data about operating and maintenancecosts,
related to the fuel type in the case of comparing @od fuel and oil
shale fuel were taken from the CHP Balti and Eestigports. The
data about operating and maintenance costs used fgreat and
wood fuel comparison were taken from the Tallinn Elekijaam
reports.

As a result, the diagrams were built for comparingwood and
its competitive fuels. The decision boundary lines &re
constructed on the diagram for the situation, whemo support
was provided for wood fuels and for the situationswhen various
support mechanisms were provided during the last 12ears.

Keywords— cogeneration, combined heat and power, feed-in
tariffs, wood fuel.

I. INTRODUCTION

Cogeneration is the production of electricity arehthin a

single process. When compared to separate eneogygtion,
cogeneration is the more energy efficient of the tand
results in primary energy savings. Due to the fHuit
cogeneration is the simultaneous production of head
power, it becomes crucial for both types of enampe used
appropriately. As concerning power, it may be botled on
the spot and transported across great distancas; Hevever,
may only be used in the vicinity. Thus, the heatrgp
consumer is considered the determining factor iectieg
cogeneration plant capacity.
A district heating system makes it possible to jdieat
consumers and as a result the inhabited areassodfigently
high heat loads to justify the installation of afficent
cogeneration facility.
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District heating systems are typical for small dmgl cities
of Estonia, which is why there is a high potentfar
cogeneration plant installation in Estonia.

According to the Estonian National Development Pddin
the Energy Sector until 2020 it should be ensuhed by the
end of the period of the plan (2020) the electyipitoduced in
cogeneration stations forms 20% of the gross copsom[1].

Wood can be used for electricity production in the
cogeneration plants. Wood fuel has several advastayer
fossil fuels.

The main advantage is that wood is a renewableuresp
offering a sustainable and dependable supply. Ties is
considered to be carbon neutral. Wood fuel contaiirsmal
amounts of sulphur and heavy metals. Besides, wsaa
local fuel in Estonia, and it is usually signifithn less
expensive than the available fossil fuels. Howetleere are
some disadvantages of using wood energy. The main
disadvantages of wood fuel utilization are the high
transportation and storage costs.

The development perspectives for wood-fired snedles
cogeneration in Estonia are determined by the ségefor
additional energy sources, wood resource avaitghilind the
high potential for small-scale cogeneration develept in
Estonia’s small towns.

There are different support mechanisms for wooelfir
cogeneration plants, which include both support for
cogeneration development and stimulation for insirea the
consumption of renewable energy sources. The effiy of
these mechanisms is analysed in the paper.

Il. COGENERATION INESTONIA

Implementation of cogeneration technologies in Histo
began already more than 70 years ago, and thisdéady
was being used both in the Tallinn and in Narva gromlants.

The share of cogeneration heat is 30% of the toat
production in Estonia. The electricity producedEstonia by
cogeneration makes up 12-14 % of the total elattric
produced. The share of cogeneration comprised 1D%eo
final energy consumption during the last two yesnd earlier
it had been in the range of 14-15% (Figure 1). ™ais be
explained by the general economic downturn causethé
economy crisis due to which the output of some darg
industrial cogeneration plants has decreased an egased.
At the same time, several new small plants have lopened
but their energy output is relatively small. At geet, the
entire electricity sector in Estonia is dominatedtbe state-
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owned company AS Eesti Energia. There are only sonmewever, the existing policies and measures wemna®d to

private-owned companies dealing with
cogeneration and some industrial cogeneration glafbe
four big cogeneration plants: Balti, Iru, Eesti ahdtme with
a total electrical power of 460 MW, are owned by BS&sti
Energia. Thus, there are no problems related tsdke of the
electricity produced to the grid. Heat consumerghaf AS
Eesti Energia cogeneration plants include the idistreating
networks and industries.

140 000 4 12 %o

120 000 -

100 000 1 ——} 15

S —r12

80000 {

60 000 {—

40000 {—

20000 {—

N 'm 'm 'm "m "m |

2002 2003 2004 2005 2006 2007 2008

od-!

Koostoodetud energia osatahtsus I6pptarbimises

Share of cogenerated energy in final consumption

L6pptarbimine .
Final consumption

Fig. 1. Cogeneration energy in Estonia [2].
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The main fuel types used by cogeneration in Eatare oil
shale (up to 85%), natural gas (11%), heavy ailustrial gas
(1%), and peat (2%). There were no wood-fired cegaion
plants in Estonia before 2009. In the beginning@d9, two
new wood-fired CHP units were put into operatioalfle 1).
Both wood chips and peat can be used as fuel fnggn
production in these plants.

TABLE |
WOOD-FIRED COGENERATION PLANTS INESTONIA

Title Tartu Elektrijaam | Tallinn Elektrijaam
Beginning of January, 2009 December, 2008
operations

Electricity capacity 25 MW 25,4 MW

Heat capacity 52 MW 50(68) MW

Planned annual heat
output

158 GWhlyear 304 GWh/year

Planned annual
electricity output

180 GWhlyear 500 GWh/year

[1l. SUPPORT MECHANISMS FOR COGENERATION IESTONIA

Policy in the field of wood fuel-based combined thaad
power production is influenced by the European dnémd
local Estonian legislation.

small-scalkead to a 19 percent share of renewable energhdanEtl)'s

electricity production by 2010. The directive alsefines
indicative targets for each member state; the édar Estonia
was 5,1% by 2010.

The EU has also adopted measures to promote codhbine
heat and power generation, which are mainly baseithe® EC
Directive 2004/8/EC on the promotion of cogeneratimsed
on a useful heat demand in the internal energy etark

The main targets of the above-mentioned EU direstare
reflected in the Estonian Long-Term DevelopmenhPda the
Fuel and Energy Sector. The Plan is based on temi8able
Development Act and is the major strategic document
directing the development of the Estonian fuel amérgy
sector until 2015. According to the plan, the «gat
objectives of the Estonian fuel and energy sectmiude
increasing the share of renewable electricity up,i®6 of the
gross consumption by 2010, and increasing the sbére
electricity produced from combined heat and power
production plants up to 20% of the gross consumptgy
2020.

The Electricity Market Act is the most relevant fbe legal
framework for wood fuel based cogeneration produgtas it
contains a support scheme both for renewable enargly
cogeneration [4].

A scheme, which includes the obligation for thewwrk
operators to purchase electricity generated fromewable
energy sources, has been in use since 1998. Up Mati
2007, the rate of the obligatory feed-in tariff wa&,77
EUR/MWh. For a long period of time Estonia providetevel
of support in the form of feed-in tariffs, which svguite close
to the range of electricity generation costs. Thannidea of
such a policy is to offer a moderate profit for test cost-
efficient plants [3]. This policy would work effiently in the
case of high interest to install new plants, butagsult, no
new plants appeared before changes were made sufiport
schemes.

In 2007 several important changes were made isupport
schemes for electricity production from renewaltdlerses and
in cogeneration production plants. Earlier, cogatien had
not been supported in Estonia, and the new prowssaf the
Act stimulated high efficiency cogeneration by #liety
purchase obligation and a certain feed-in tariff.

Two alternatives were introduced as options
cogeneration: either to select a combination ofcpase
obligation with the feed-in tariff, or to only applfor a
subsidized tariff.

However, the subsidy system is going to changenaigain
1 July 2010. Only the subsidized tariff will be dseThe
subsidy system changes are shown in Table 2.

The operation of a wood fuel-based cogenerationtgk

for

According to the EC Directive 2001/77/EC on thealso affected by the applicable tax laws.

promotion of electricity produced from renewableemyy

The Environment Charges Act regulates the charges f

sources in the internal electricity market, an d@ative target using natural resources, including pollution chargees and

of 21 percent was established for renewable ensogyces’

procedures for calculating and paying them. Thesranf

share in the total energy consumption of EU memlisrs pollution charges up to the year 2009 are fixethi Act. A

2010. After the Commission's re-assessment

in 2008rbon dioxide charge had to be paid by all entszpr
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producing electricity and/or heat, excluding thee®rfiring
biomass or peat. As of 1 January 2009, all entegpréngaged
in the sale of electricity in Estonia must pay anige duty on
electricity instead of the pollution charge for lman dioxide.
The excise duty is determined in the same amounthef
pollution charge for carbon dioxide introduced poeely [5].
According to the Alcohol, Tobacco, Fuel and Elegtyi
Excise Duty Act, wood fuel and wood charcoal arenept
from the excise duty, which, for example for natwas is set
as 157 kroons/1000 infor coal, lignite and coke it is 4,7
kroons/GJ [6].

TABLE I
SUPPORT TO COGENERATION INESTONIA (EUR/MWH)
Period |Energy Source Tariff alternatives (EUR/MWh)
Compulsory Subsidized
feed-in tariff tariff
1998- |RES in efficient [51,77
2007 |cogeneration
Efficient
cogeneration
2007- |Renewables 73,50 53,69
2010 Efficient 51,77 31,96
cogeneration
From |RES in efficient 56,67
2010 [cogeneration
Efficient 33,33
cogeneration (only when <10MW)

There are other documents, which circumstantiallypsrt
the wood fuel-based cogeneration in Estonia: thee@@ment
Plan for Promoting the Use of Biomass and Bioen&@g7-
2013 and the Estonian Rural Development Plan 2@032

IV.EFFICIENCY OF WOODBFIRED COGENERATION SUPPORT
MECHANISMS IN ESTONIA

The Estonian electricity market has been orientedrie
type of fuel — almost 95% of all electricity is ghaced from
oil shale and the share of other fuels is modest.

The wood was used in co-firing process in largdeso# shale
power plants (Figure 2).
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Fig. 2. Wood fuel share in electricity productionEstonia.

There were no wood fuel-fired cogeneration plargfote
2007, when only the 51,77 EUR/MWh compulsory feed-i
tariff system was used for the electricity produckdm
renewable energy sources. Feed-in tariffs did ake teffect
on the wood fuel-fired cogeneration development the
country in this period.

When aforementioned amendments in the Electricity
Market Act had been made in 2007, two new woodifire
cogeneration projects started, which resulted imareases in
the wood fuel use for electricity production up2@ in 2009.

New cogeneration plants on wood and peat are under

preparation in Parnu (20 MWel), Ahtme (20 MWel) and
Viljandi (10 MWel). The usage of wood fuel has alseen
increased in two of the AS Eesti Energia power tglann the
Balti and the Eesti power plants.

New amendments to the Electricity Market Act conaay
electricity production from biomass come into forftem 1
July 2010, which will result in biomass use beieguced in
Eesti Energia power plants. According to the oldsian of
the Act, the producer had the right to sell eledlyias a fixed
supply or to receive support for the electricitypglied and
sold to the network if it had been generated frorereewable

Almost certainly the main reasons for that are thgnergy source with a generating installation. Bterahe new

availability of oil shale, its low price and thecfathat there
are enough installed capacities and a properly timmaog

infrastructure. The main positive sides of largalsaise of oil
shale are the stability of the national energy supmd the
independence from electricity import. The main disntages
of oil shale use are the large-scale environmedtahage
caused by oil shale mining and the fuel use inphats, and
also the low calorific value of oil shale.

Nonetheless, in spite these disadvantages, oi sbahains
the main fuel used for electricity production. Theare of
renewable resources in electricity production hexctically
not increased during the last 10 years. The prastuodf
electricity from renewable energy sources has asmd in
recent years, but their share in the total produactof
electricity is very low. As for wood use for eldcity
production, the share of it has grown too -- butyvaowly.

118

amendments come into force, these support mechanistin
only operate for electricity produced from reneveat@sources
(with the exception of biomass) and for electrigtpduced in
an efficient cogeneration regime. It will not bespible to get
support in case electricity is produced from biosnas the
condensation regime.

V. WOOD FUEL COMPARED WITH COMPETITIVE FUELS

The main factors, which influence the final deaisio
according to which the choice of fuel for electgbroduction
by cogeneration is made are: the expenses, rdiatdwe fuel
price; taxes; and fuel use.

There are several fuels, which compete with wooid:
shale, natural gas and peat.

As it was mentioned before, oil shale is a tradgicfuel for
the Estonian energy sector. It can be used in digep plants.
It is possible to use wood together with oil shizethe co-
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firing process. AS Eesti Energia two circulatingidised bed

energy units in the Balti and the Eesti power @ant flexible

and can burn different fuels, and up to 10% ofbdle can be
replaced with wood. To a lesser extent, biomass dan
suitably prepared, also be burned in the old pidedr

combustion furnaces. The first trials of burningoddogether
with oil shale were conducted in 2008 [7].

Other fuel, which is used in cogeneration plant&&tonia,
is natural gas. Special technologies are needewdod and
natural gas co-firing. Currently, there are no sptants in
Estonia. Usually the main advantage of natural @as
comparison to wood fuel is the low cost of its Usecause the
fuel preparation and storage expenses for the rigliggt
producer are low.

Peat is a local fuel, which can compete with wosdvell.
It is possible to use wood and peat in the codinmocess in
small-scale cogeneration. Peat is usually cheapdrhas a
higher calorific value than wood, however peatdasidered a
fossil fuel, which means that this fuel is not carmeutral.

Advantages and disadvantages of fuels, which coampith
wood fuel for use in cogeneration in Estonia argteyatized
and shown in Table 3.

TABLE 11l

ADVANTAGES AND DISADVANTAGES OF FUELS IN COMPARISON \WH WOOD
FUEL

Fuel Advantages Disadvantages
Oil shale vs. wood Cheap Environmental
Available damage
CO, emission

Currently working

plants Can use only in
large-scale
cogeneration
Natural gas vs. wood Little storage and Expensive
preparation expenses CO, emissions
Imported
Peat vs. wood Cheap CO, emissions
Available Destruction of

biotop
Slow renewability

Higher calorific
value

Reduces ash
problems

VI.METHODOLOGY

plant installation, the energy producer should ceodhe
technology, the use of which would result in lovesipenses
and would make the project more profitable.

There are different types of electricity generatioosts
related to the fuel.

First of them is the fuel price, which is changialy the
time. The cheapest fuel type in Estonia is oil sh@his fact
can be explained by its wide availability and lagjeshale
production capacities installed in Estonia.

Prices for wood fuel have been rising rapidly otrex past
several years, which can be explained by increasesti use
in Estonia and a rising demand for wood fuel. Tikisalso
related to the fact that AS Eesti Energia has esatb use
wood fuel in its oil shale power plants.

Natural gas is an imported fuel and its price iBngel by a
foreign provider.

Besides, there are operating and maintenance cogts,
connected with fuel price but which depend on thel type
used. These costs include the fuel preparationresqse the
storage expenses, etc. The expenses are veryfema#tural
gas, and are rather high for oil shale, peat anadwo

The capital costs include the plant installatiorstsp the
storage facility costs, and the fuel preparationigment
costs. These costs differ for wood and fossil fuels

In order to evaluate the efficiency of support madhms, it
is important to define an indicator. This indicastould show
how the costs related to the chosen fuel influethee final
electricity generation costs without any supporthamisms.

Costs related to the specific fuel type includehbdirect
and indirect fuel costs. The direct fuel cost is thel purchase
price, and the indirect fuel costs are the capitals, related to
the chosen technology, the operating and the mente
costs, which refer to the fuel type.

As it has been mentioned before, oil-shale / waudi fzeat /
wood co-firing technologies are used in Estoniamdtans that
the producer chooses the fuel based upon the fiecd pnd
operating and maintenance costs. These costs ack fos
calculating the fuel cost factor for comparing woadd
competitive fuels. It is difficult to allocate tloapital costs for
two types of fuel in case of co-firing. Usuallyistconsidered,
that the capital costs are the same for the fuséslun the
cogeneration process. The only exception is, whemes
additional equipment for the fuel preparation pssces
necessary. The common formula used for the fudl femsor
calculation (1):

It should be evaluated, how the support mechanisms

influence wood fuel cogeneration development irohist

Despite the potential for solid biomass electricity
Estonia, there has been little development ingaidor.

The main indicator of support mechanism efficiencyhe
intensity of usage of the supported energy souicmeans,
that the support mechanisms stimulate the energguger to
choose a supportable fuel, in this case - a waeH f

Frue=Prue, + A

1)

where
Fra is the fuel cost factor, (EUR/MWA);

A - difference between indirect wood fuel costs and

indirect assessed fuel costs, per 1 MWh fuel comslim
(EUR/MWh‘ueI);

In case there is no support mechanism and in casep,  is the fuel price (EUR/MWy).

technology allows the choice of different fuelse throducer

usually chooses the fuel, the use of which wilutes lower

_ ! ! Natural gas and wood fuel co-firing technology s a
expenses for energy production. Prior to the negeneration

innovative technology, which is not yet commergiall
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available. For this reason, the energy producerthahoose
the basic fuel type either from natural gas or freood fuel
before the cogeneration plant installation. As aulte the
assessment of the efficiency of support mechanisamsonly
be realised after long period.

Wood fuel cost factors will be then compared widapand
oil shale fuel cost factors.

In the case of wood/peat co-firing, the same eqaifnis
used for both storage and preparation. For conggrisnly
the fuel prices will be taken into account. Butlie case of olil
shale / wood co-firing, some special wood fuel pragion
equipment is required. The necessity of instaliatiof
additional equipment for adding the renewable furelthe
process reduces the wood fuel competitivenesscéioparing
wood fuel and oil shale fuel in the co-firing prese the
difference between the preparation costs of theesponding
fuels was added.

For calculating the fuel cost factors, various dsdarces
were used. The fuel prices data were based orvérage cost
of fuels in Estonia for the period from 2000 ti0@3 [8].

The data about operating and maintenance costdedelo
the fuel type in the case of comparing wood fuel aih shale
fuel were taken from the CHP Balti and Eesti repoFhe data
about operating and maintenance costs used forapdavood
fuel comparison were taken from the Tallinn Elgkaim
reports.

For the evaluation of the support mechanism’s iefficy,
diagrams should be constructed, where the horizcard
vertical axes will show fuel cost factors. Woodelfand fossil
fuel cost factors for the same time periods wilshewn in the

three times over the last 12 years. Fossil fuets @ampete
with wood fuel when the fossil fuel cost factoléss than the
wood fuel cost factor; and the difference is gredtean the
volume of fiscal support.
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Fig. 3. Decision boundary lines in the case of ausisupport schemes for
electricity production from wood fuel. Comparisdimmod fuel and peat fuel
cost factors.

When comparing the feed-in tariff provided befor@02
with the electricity generation costs at that tintecan be
concluded that the government support for eletyrici
produced from wood fuel was approximately 5 EUR/MWh

During the period from 2007 to July 2010, it wasgible to
get support for electricity production using theficdéént

form of Crossing pointS, but the influence of Sumpocogeneration tEChnO|OgieS (SUbSidized feed-in ftaB[t,96

mechanisms will be shown in the form of decisiourmary
lines.

VII.

As a result, the diagrams were built for comparirmgpd and
its competitive fuels. The diagram in Figure 3 gades the
comparison process of wood fuel and peat.

The diagram in Figure 4 was built for comparing wdoel
and oil shale. The wood fuel cost factor is on ltogizontal
axis and the competitive fuel factor (for peat ague 3, for
oil shale on Figure 4) is on the vertical axis.inBoon these
diagrams show the two fuel cost factor statesfiiemint years
and are constructed by the crossing of drawn thrdugl cost
factor points lines, which are parallel with diagr axes.
Lines on the diagrams reflect the border of fualich, which
show the state, when two fuel factors are the sdtmaeans
that when the factors’ crossing point is under lihe, the
wood fuel cost factor is higher than the competitivel factor
and the energy producer will choose the competiiint. But
when this point is above this line, it is the sitom, when
wood is more competitive than fossil fuel.

The dark solid line corresponds to the situatioremvimo
support is provided for wood fuels.

RESULTS ANDDISCUSSION

As it was mentioned before, amongst the main fisc%

support mechanisms are the feed-in tariffs. Acamdo Table
2, feed-in tariffs and support providing conditioobanged
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EUR/MWh) and using the fossil fuel, and also fozagticity
production from wood fuel (subsidized feed-in ta®f3,69
EUR/MWHh). In the case of the comparison of peat andd
use in cogeneration, the difference in support 5§72
EUR/MWh el. In the case of comparison of oil shaled
wood use, the difference in support is 53,69 EURMW
Starting from 2010, the difference 33,34 EUR/MWhwmen
subsidized feed-in tariff for renewable cogeneratzmd peat
cogeneration was used for the calculations by pedtwood
fuel comparison. As regarding electricity produstifrom
wood when the cogeneration process is not fullyciefft,
there is no more support provided from 2010. Thikga were
used for construction of the decision boundarydirEhere are
different energy electricity efficiency coefficient for
wood/peat and oil shale/wood cogeneration techmedod he
feed-in tariffs are provided for electricity prodien, but the
fuel cost factors are calculated for the fuel epenged for
production. For this reason, the decision boundigs are
different in the diagrams for peat and for oil ghal

As it can be seen from figures 3 and 4, the efficyeof
support in the form of feed-in tariffs before 20@ias very
low; this is shown by the dark dashed lines. Woodla not
compete with oil shale, in some cases it could atmpvith
eat. But there were many cases, when it was muorfégble
0 use peat rather than wood in the co-firing pssceSome
points are still located under the decision boupdiae. There
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was no special support for cogeneration, whichhg nwo new
renewable power plants were installed before 2G@&d-in
tariffs in the period from 2007 to July 2010 argidé&d in the
form of a bright dashed decision boundary line. pdlints
both in Figure 3 and e Figure 4 are located abbig line,
which shows that the producer’s choice will be wdadl.
Feed-in tariffs, which start to work in July 20X@fer to peat
and wood fuel co-firing, and it provides an even reno
profitable situation for the wood fuel (the brigbolid line,
Figure 3). Even if peat becomes cheaper and weadrbes
more expensive, the wood fuel will still be abledompete
with peat within the whole application period ofstlscheme.
As regarding the support scheme in the case of adsgn of
oil shale and wood, the main difference is thatisitnot
possible to provide an efficient cogeneration regimthe oil
shale power plants. Thus, the feed-in tariffs u$ed the
renewable cogeneration energy support after Julp)2®ere
not taken into account.
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Fig. 4. Decision boundary lines in the case of ausisupport schemes for
electricity production from wood fuel. Comparisoihvenod fuel and oil shale
fuel cost factors.

Taxes are also used as support mechanisms for fuehd
The tax-based support scheme applies for the peaved,

lack of stability in the Estonian Energy legislatiothe

important amendments have been made many timesgdari
relatively short period. High bureaucracy is coesid to be
one of the obstacles for successful wood-fired negaion.

The wood fuel supply infrastructure is a questiavhich

should be determined at the government level. lhnmeethat,
despite the high efficiency of fiscal support metdhms, as it
has been evaluated, there are still many questi@aisshould
be resolved for the wood-fired cogeneration devslept in

Estonia.

VIIl. CONCLUSION

As a result of the assessment of the wood fuel femsprs
for cogeneration in Estonia, it was concluded thabd-fired
cogeneration heat should be supported, becausanitot
compete with fossil fuel-based cogeneration withioublving
support mechanisms. The conditions for providingpsut to
renewable energy and cogeneration changed thress tover
the last 12 years.

On the one hand, this shows a positive tendengearch
for the optimal scheme. It has resulted in elalioged support
system, which is already functioning to the benefit
cogeneration development. On the other hand icatds that
the legislation has not been prepared in everyildetan the
very start.

In the research the legislation and support schemeésheir
changes were analysed. For evaluating the effigieat
support mechanisms an indicator - fuel cost faoi@s
defined. This indicator includes the costs reldatethe chosen
fuel influence on the final electricity generatioosts without
any support mechanisms.

The wood fuel cost factors were compared with thel f
cost factors for peat and oil shale. As a resh#, diagrams
were built for comparing wood and its competitivels. The
decision boundary lines were constructed on thgrdia for
the situation, when no support was provided for dvéaels
and for the situations, when various support meishaswere
provided during the last 12 years. The decisiomidauy lines
reflect the border of fuel choice. It means thatewhthe
factors’ crossing point is under the line, the wdadl cost

which is why this support scheme does not improve t factor is more appropriate than the competitive faetor and

competitiveness of wood compared to peat.

Wood fuel can compete with oil shale, when theshihle
cost factor is less than the wood fuel cost factod their
difference equals at least the environmental tarésne.

The bright solid line (Figure 4) reflects the démis
boundary line when only the excise tax is used; shaws the
situation when it is not possible to produce eleityr in an
efficient cogeneration regime, using the oil shatel wood
fuel co-firing technology in big power plants. larc be seen
that all points are still below the line, which meahat it is
not profitable to use wood fuel for electricity prection
(Figure 4).

The efficiency of the analysed support schemesgis, ibut
there are various obstacles, that do not yet peowide
possibility to develop wood- fired cogeneratiorEstonia: the
administrative, the social and the financial basidhere is a

the energy producer will choose the competitivel. filgut
when this point is above this line, it is the sitom, when
wood is more competitive than fossil fuel.

The assessment showed that only the support schemes

introduced in 2007 are efficient for wood-fired eogration
development. Legislation has been recently charegin,
which may lead to higher competitiveness of the dvbied
small-scale plants working in a cogeneration maéttewvever,
due to the fact that the large-scale cogeneratiantp are
being excluded from the support target group, trerall state
support volume could also reduce.

Despite the analysed support schemes being effidiegre
are still some barriers of an administrative, soaral financial
nature, which do not yet provide the possibility develop
wood- fired cogeneration in Estonia.
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Anna Volkova, Andres Siirde. Koksnes kgeneracijas atbalsta mefanismu efektivitates nowrt &gjums Igaunija

Pasiv dazdi atbalsta meinismi koksni izmantojoSas kenefcijas veiciriSanai, kuri ielauj gan atbalstu Kenegcijas atistbai, gan atjaunojamo
energoresursu izmantoSanas stigahu. Raksts anafizo melnismu efektiviiti un sniedz prskatu par kgeneécijas atistbu Igaunif, ipaSi pieérSoties
koksni izmantojoSai kgene#cijai. Aprakstti normatvie akti un to grogumi, kas saisti ar kazeneficijas atbalsta stmam.

Atbalsta mehnismu noertsjumam tika noteikts indikators: kutimo izmaksu faktors. Sis indikators Jakj izmaksas, kas saisis ar iz@leta kurinama ietekmi
uz gafgajam elektroenetijas razoSanas izmak®s bez jebkdiem atbalsta meahismiem. Koksnes kurimo izmaksu faktori tika salzimati ar kiudras un
degsfineka izmaksu faktoriem, kuru agkiniem tika izmantoti daidi dati. Kuririma cenas tika pamatotas uz datiem pagjdith kuririma izmaka8m Igaunia
no 2000. gadadz 2008. gadam. Dati par koksnes un dega ekspludicijas izmakam, kas saistas ar izeleta kurinama veidu, tika iegti no Eesti un Balti
elektrostaciju atskaitn. Saifdzinot koksni ar k&dru, dati par ekspluatijas izmakadm, kas saisti ar iz\eleta kurinama veidu, tika iegti no Tallinas
elektrostacijas atskain.

Rezultita ir iegitas diagrammas koksnes kuiina safdzinaSanai ar konkw@joSiem kuriima veidiem: kidru un degghekli. Sajis diagramras ir ievilktas
Iemuma pieemsSanas robezasijas situicijai, kad netiek sniegts atbalsts no valsts pusesituacijam, kad tiek realigti pedejo 12 gadu laik pasivosie atbalsta
mekanismi (iepirkSanas tarifi, noddik

Anna Bosikoa, AunpeC Cunpae. Ouenka 3¢gpGpeKTHBHOCTH MEXAaHU3MOB NOUIEPKKY U1 Pa3BUTHS J€PEBOCKUIaIONIel KOreHepauuu B JCTOHUH
CylLIecTBYIOT pa3IW4Hble MEXaHU3MBbI TOMIEPKKH JEPEBOCKUTAIOIIEH KOr€HEepaluy, KOTOPbIE BKJIIOYAIOT B ce0s KaK MOIAEPKKY JUIS pa3BUTUS KOTEHEpaluu
TaK W JJIsl CTUMYJIMPOBAHUS YBEIMYCHUS MOTPEOJICHUS BO30OHOBISIEMBIX SHEPropecypcoB. DPPEKTHBHOCTh STHX MEXAaHM3MOB MPOAHAIM3UPOBAHA B JAaHHOW
cratee. [IpencraBiieH 0030p pa3BUTHS KOTEHEPALMH B DCTOHHHU C YIIOPOM Ha JIEPEBOCIKUTAIOIIYIO KOreHepanuio. OnnucaHbl 3aKOHOIATEIbHBIC aKThl U TOTIPAaBKH,
CBSI3aHHBIE CO CXEMaMH TOIEPKKH KOTeHepalyy.

Jlns ouenku 3¢(HeKTUBHOCTH MEXaHU3MOB TOAICPIKKH OBbUT OMPEICNICH HHIUKATOP: (JaKTOP TOILIMBHBIX 3aTpaT. DTOT MHANKATOP BKIIIOYACT 3aTPATHI CBSI3aHHBIC
C BIIMSTHHEM BBIOPAHHOTO TOIUIMBA Ha KOHEYHBIEC 3aTPAThl IPOU3BOJICTBA JIEKTPUUECTBA 0e3 KAKUX MO0 MEXaHH3MOB MOJIEPKKU. DaKTOPHI TOIIMBHBIX 3aTPaT
JIPEBECHHBI CPAaBHUBAIUCH C (DaKTOpAaMU TOIUIMBHBIX 3aTpaT Topda M roprouux cnaies. st pacuera (axropa TOIUIMBHBIX 3aTpaT ObUIM HCHOJIb30BaHbI
paznuuHble faHHbIe. LIeHbl Ha TOIUTHBO OBLTH OCHOBAHBI Ha cpelHeil cTonMocTH ToruBa B Dctonuu 3a nepuon ¢ 2000roxa mo 2008rox. [lanHble 0 3aTpaTax Ha
JKCIUTyaTallMOHHOE M TEXHUYECKOE OOCIy)KHMBaHHE, CBS3aHHBIC C THUIIOM TOIUIMBA B ClIydae CPaBHEHHs IPEBECHOTO TOIUIMBA M TOPIOYMX CIAHLEB, OBLIN
MOJTYYEHbl U3 OTYETOB CTaHUMU bantu m D3ctu. JlaHHBIE O 3aTpaTax Ha 3KCIUTyaTalMOHHOE M TEXHHYECKOe OOCIY)KMBaHME, CBA3aHHbIE C THUIIOM TOILUIMBA B
cllydae CpaBHEHHs JPEBECHOTO TOILTHBA U Topda, OBLIH HOMYYESHBI U3 OTYETOB TaJUTMHCKOH DIEKTPOCTaHIHMH.

Kak pesynbraT, I1Be AMarpaMMbl ObUIM MOCTPOCHBI JUIS CPAaBHEHHS JPEBECHUHBI C KOHKYPHUPYIOUIMMH TOILIMBaMHU: TOP()OM U TOpIOYMMH ciaHmamu. Ha sTux
JnuarpamMMax ObUIM CKOHCTPYMPOBAHBI JINHUHM TPAHULIBI TIPUHATUS PELICHUS JUI CUTYallUH, KOTa MOJJICPKKa CO CTOPOHBI TOCYIapCTBa HE OKa3bIBACTCS U VIS
CHTYalHii, KOT/Ia IPUMEHSIOTCS ASHCTBYIOLINE B TEUCHUH MOCHEAHNX 12 JIeT pasinyHble MEXaHU3MBI [IOJUICPXKKH (3aKyIOYHbIC TapH(bl, HATIOTH).
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