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Introduction

This report is prepared in the framework of CenBaltic Interreg IV A programme Wood
Energy and Cleantech project. The project aims hares knowledge and skills in
environmendfriendly use of wood fuels in district heating. @nigations from Sweden,
Estonia and Latvia are participating to Wood Eneagy Cleantech project. As a part of this

project a market analysis was performed and is sanaed in the following report.

The paper is a comparison of the capacities ancaddraf wood based energy in the regions
of Ostergoétland County in Sweden, Tartu region stoRia and Vidzeme planning region in

Latvia.

1. General data

While Ostergotland county is an administrative uthie region of Tartu is legally not clearly
defined. In this case Tartu region consist of tbanties of Véru, Pdlva, Valga and Tartu
county, the area is also called ,LOuna-Eesti“. \éahe planning region also is not an
administrative territorial division. The planninggions of Latvia are not administrative
territorial divisions, since they are not mentionedhe law that prescribes the administrative

territorial divisions of Latvia.

The study started with collecting data on the badia uniform model used in all three
regions. The data for the studies came from offistatistics and was also collected from
several companies. The model with results from 1Qétéand is shown in appendix A and the
results from Tartu region are in appendix B. In24che region there was not enough reliable
data to justify the use of this model. The dat@2boiler houses show'd that the efficiency of
these plants is almost 100% or more and in one cdge less than 40%. That discrepancy
could be caused by different reasons, like weaknooaccounting of purchased fuel,lack of
information or the heat energy is calculated wrabge of the important activities for boiler
houses in Vidzeme in the future is to make thentwees more exact.

**x EUROPEAN UNION 3
ERREE A PRI EUROPEAN REGIONAL DEVELOPMENT FUND
* o
PROGRAMME ok INVESTING IN YOUR FUTURE
2007-2013



In some cases indirect calulations was necessaryeXxample for the data from the use of
wood fuels in individual houses in Tartu region.eTimumbers are based on current
knowledge. Statistic from the year 2009 and 2016 used in the study, in some cases also
earlier years, depending on the availability ofaddthe availability of data differs very much
in the regions. In Ostergétland the data is easteessible and up to date because more
inventories have been made. In Estonia the accktysds the data differs from case to case.
The data collected during this study was from neases plausible, but some inventories used
for the study where not exact or incomplete, evendata provided by the statistics Estonia
was in some cases different from the reality. lndktimation about wood usage in residential

buildings indirect calculations had to be made.
The chosen regions are by their area and populgtidga similar, as shown from table 1.

Table.1.General data gbartnerregions.

EE, Tartu region

G (Tartu-, LV, Vidzeme
Ostergotland Reai
County Véru-, Pélva- and egion
Valga Counties)
Area 9987 km2 9507 km?2 15246 km?
Population 424 333 252 630 235576
Population density 4248 26,57 15.45
(pers/km2)
Number of municipalities 13 55 (+7 towns) 25 (+vi)
Forest percentage 64% 48,14% 54%
Annual wood Consumption 2665 GWh 1650 GWh 237GWh
Wood fired Boilerplants 10 (large) 11 ('smalliand 120
medium size)
Number of Wood fueled 3 1 0 (7 on natural gas)

CHP plants

Total of installed capacity
for wood fueled district 2700 1381 331.6
heating and CHP, MW
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1.1. District heating in Ostergétland

A general overview of the Ostergétland region framleantech and wood energy perspective
shows that district heating are well spread inrdggon. However, the large concentration of
wood energy are in the larger district heating sodéorrkdping and Linkdping as well as in
the larger mills in the society of Boxholm (Rérvikmber) and in the society of Kinda (Sddra
Timber). Also the Skarblacka mill and the Bravikaill are of a regional importance. The
most of the wood fuel in the district heating systeonsists of different forms of wood chips
as well as branches and tops. 75 % of the woodygrgres to heating and 25 % of the energy
goes to electricity production.

In Ostergoétland 38 % of the energy supplied areiegnirom biofuels. The percentage of
wood fuel is almost 40 % of all the bio energy wesagthe region. This means that totally in
the region almost 20 % of the energy usage conoes fxio fuel.

Ostergétland is importing wood fuel even though tp@wth of regional forests are
increasing.

The district heating potential is possible to seehe use of fuels in the district heating
systems. The following is a list of other fuels dise the system, which might be replaceable
(or some of them might have been replaced already):

e Municipality of Boxholm: -

e Municipality of Finspang: Oil (6400 MWh) and Wag#3600 MWh)

e Municipality of Kinda: Oil (10 700 MWh) and Indugt Waste Heat (16 900 MWh)

e Municipality of Linképing: Coal (100 500 MWh), O{F0 000 MWh), Other fossil
fuels (106

e 410 MWh), Waste (1 153 900 MWh), Electricity (9000@1\Wh)

e Municipality of Mjolby: Oil (4155 MWh)

e Municipality of Motala: Oil (870 MWh) and in the Yanfall Plant: Oil (1500 MWh),
electricity

e (7870 MWh)

e Municipality of Norrkdping and Soderk6ping: Coab(800 MWh), Oil (6000 MWh),
Other fossil fuels (156 000 MWh), Waste (459 000 KMVand electricity (52 000
MWh).

e Municipality of Vadstena: Oil (510 MWh) and elecity (710 MWh)

e Municipality of Valdemarsvik: Oil (1500 MWh)

EUROPEAN UNION 5
EUROPEAN REGIONAL DEVELOPMENT FUND

INVESTING IN YOUR FUTURE

CENTRAL BALTIC
INTERREG IVA
PROGRAMME
2007-2013




Ydre: -
Municipality of Atvidaberg: Electricity (660 MWh)
Municipality of Odeshdg: Electricity (310 MWh)

It is easy to see that the two largest municigdiire having a great affect on the system in

the entire region with their size. It is howevepmontant to notice that oil, electricity,

industrial waste heat and waste might have techarwhpolitical reasons for why it is still in

the system: the cold winters might need some dhénsystem (or just for starting the boilers)

and waste is being considered a bio fuel, whichesatkinteresting (it is also cheap). The

industrial waste energy is already based on woedggnn most cases. Electricity might also

be needed on some of the coldest days.

The following municipalities consider their distrireating system to be expandable or that it

has potential to ad more customers (accordingdartanicipality climate- and energy plans):

Municipality of Boxholm: potential to expand thesttict heating system.
Municipality of Finspang: potential to use morelsttial waste heat and also to use
district cooling in the summer.

Municipality of Kinda: -

Municipality of Linkoping: -

Municipality of Mjolby: There are plans on buildirgnew biofuel powered plant for
district heating.

Municipality of Motala: Produce more energy forastl potential to ad more
customers to the existing district heating system.

Municipality of Norrképing: Mentions the potential symbiosis between different
sectors in the district heating system.

Municipality of Séderkdping: -

Municipality of Vadstena: -

Municipality of Valdemarsvik: Potential in energyrésts and waste (presumably for
district heating purposes)

Municipality of Ydre: Different bio fuels for digtt heating (energy forest for
example)

Municipality of Atvidaberg: Energy forest and exgam of the existing district
heating network are of interest.

Municipality of Odeshog: -

10 of the municipalities above have an energy pidviay 2011 — it is possible to say that

most municipalities are seeing the potential ohgsnore district heating.

EUROPEAN UNION 6
EUROPEAN REGIONAL DEVELOPMENT FUND

INVESTING IN YOUR FUTURE

CENTRAL BALTIC
INTERREG IVA
PROGRAMME
2007-2013




1.2. South Estonian district heating

Conversion to local renewable fuel, like wood fuslEU and Estonian state policy. During

this investigation an inventory about district egtetworks and heat producers in the Tartu
region (Southern-Estonia) was made to clearify viweldcapacities and demand. Though the
overall share of wood fuel in the region's energjabce is high, further expansion is

possible.

The owerview about the current situation in thaaeghows that the Tartu combined heat-
and power-plant is dominating in the heat and gt8tt production of the region. There have
been also investigations about CHP-s for small@nsoin the region, like Voru, but the plans
have'nt come to realisation, because the technofogysmall scale biofuel CHP-s is
expensive and not commonly introduced to commetusalin Estonia until now. The coming
years and developments in wood gasification teagies will increase the feasibility of CHP

plants for many of the smaller settlements in BHston

The inventory show'd that for example pellets ax@dpced in quite big amounts, but rarely
used in the region. This means export of pelletsinoome for the region, but also adds,CO

emissions to the life cycle of wood energy.

Automated pellet boilers would be in todays stdteechnology an opportunity to cover peak
demands. Until now the region uses oil- and gasbm®ifor peak loads and on sites where
automatic small scale heat production is needed.rit&in thing in the cleantech concept is to
look on the whole social and economic impact - e diand the region gains money by
selling pellets but loses money by buying oil aag.grhe downside of pellets is, that they are
very sensitive to water and will fall apart if thapsorb too much humidity. That makes the

storage of pellets for a longer period of time maifécult than for woodchips.

The region, especially the County of Tartu, haeveel density of forest areas than the ohter
regions of Estonia. An awerage of 48% of the ane®dauth-Estonia is covered with forest and
only 34% in Tartu county is forest area (the lowasisity in Estonia). The average in the
whole country is 51% and the most forest has Himntounty with 71% of their area.

Hiiumaa is also unique because of their islandcatibm and weak electrical grid connection to

the mainland. This makes the island to one perselcication for a small scale CHP.
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Because the region is quite sparesly populatedhSestonia itself dose not emit a reasonable
amount of garbage for an economically operatingnaration plant at the current state of
technology. Theoretically it would be in the futyressible to fire the Tartu CHP partly with

waste. Tartu region emitts approximately 80000 toinwaste in a year. For example, that is
the same amount of waste that Finnspang heatitigrst@stergotland) uses in their waste
burning block. Of course they have in Finnspang alsvood boiler and oil for peak demands

and backup.

Long term objective is to ensure stable and asdewossible heat energy price in the Tartu
region. The price should mainly depend from thecigfiicy of the energy source and district
heating system. Selection of the technologies nod i the future will determine the

development of the energy sector especially fot bepply of public and dwelling buildings.

1.3. District heating in Vidzeme
Development of the energy systems in Latvia andzdfide planning region depends from the
short and long term objectives. At present eachiomaility tries to create a short and a long

term objectives based on the bottom-up method.

The short term objective is to ensure heat supplgheap as possible today. Currently this
actually makes to select and install cheap andianefit equipment. Very often it also forces
to take unjustified decision to close the distheating system at all. Such decisions are taken
in spite that in wholesale the goods usually aesplker than in retail. Therefore it is important
at the first stage to understand why the distreating suddenly becomes more expensive.
Typically the fault is given to high losses in tistrict heating networks however engineering

calculations always should be made.

Long term objective is to ensure stable and asdevwpossible heat energy price. The price
should mainly depend from the efficiency of thergyesource and district heating system. It
should not be influenced by the policy of the fsigpplier. This means that the existing policy
in Latvia would have to be changed as currenthypBegs are limited to have a motivation and
interest to improve the system.

Selection of the technologies now and in the futuié determine the development of the
energy sector especially for heat supply of pubhd dwelling buildings. There are at least

four cases how the heating systems are managedriitipalities:
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In the parishes or cities where district heatingteyms have been closed inhabitants
and local governments chaotically try to ensure hlibat supply. Usually stoves or
individual boilers in the apartments are installEtlie gases are discharged through
chimneys that are installed just outside the winglofvthe apartments. The number of
chimneys on the facades of the buildings usuallyesponds to the number of the
apartments in the buildings or even to the numbéherooms in the whole building.
In cases when the owners of the apartments havaldedad the heating system gets
destroyed there. This is due to the fact that wiaténe system during the frost freezes
and destroys the walls of the building.

There are municipalities that are looking for siolng to keep the heating systems and
install boilers outside or inside the buildings.eTiain factors here are the interest of
the inhabitants and the vision of the municipalggarding the future development of
the territory. There are buildings where pellet,odchip and wood log boilers are
installed and well operated. In the meantime tla@eeplaces where boilers with low
efficiency and high wood consumption.

There are municipalities where the main fuel isuratgas. This is a comfortable
solution for centralised district heating system ib is imported and is also 2-3 times
more expensive than local fuels.

There are municipalities that decisively instaldlanaintain energy efficient woodchip
centralised district heating systems. These us@a#ymunicipalities that have a long

term energy vision and implement activities to kdepheat tariff stable.
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2. COMPARISON

Ostergotland has district heating networks in 8llmunicipalities. The plants are in many
cases connected with each other into bigger didteating networks. In Tartu region 111
wood fired district heating facilities where listeda inventory carried out during this project.
In the few bigger towns like Tartu and Elva thetrits heating plants are also connected with
each other. In Vidzeme there are 120 wood firedihgastations. All CHP-s in the region

operate on natural gas, in Vidzeme region the datmg fuel is natural gas 50% and the
share of woody biomass is 48%.

The fuels used in the district heating are quiffedint from region to region. In Ostergétland
the main fuels are nerefined woody biomass — 40% (top and branchesedatgest post),

waste — 37% and recycled woodchips 21% of all tredst Whereas in Vidzeme region the
dominating fuels are natural gas (50%) and woodynlass (48%). In south Estonia region the

main fuels used are woody biomass (46%) and nagasa(26%).

One general technological differency in the regisnthat Ostergétland has a smaller number
of boilers and they are bigger than in Tartu andz€me. The characteristic size for boilers in
Tartu and Vidzeme is 15MW.

The similarity of Ostergdtland and Tartu is thakyhboth have central dominating
cogeneration plants which are mainly wood firede THP of Norrkdping (Handeloverket)
and CHP of Linkdping in Ostergétland, and the T&#P (Fortum) at the town border of

Tartu. Vidzeme has at the moment no biomass fitd® @lants.

District heating is well developed In Ostergétlaodunty, with facilities in all thirteen

municipalities (In Linkdping and Norrkdping there electricity generation). Tartu and
Vidzeme haven't district heating facilities in af their municipalities. On of the reasons
could be that the municipalities are much smahe¥idzeme and especially in Tartu. Tartu

region in this definition (the 4 counties) has @parate municipalities.

Ostergotland has a well developed paper industdyuses wood derived black liquor as one
resource for heat and energy generation. Tartu\Addeme are not using this kind of
resource, because there are no paper mills witbiderable size in the regions.
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Ostergotland uses waste as one important resoardeeht production. Tartu dose'nt have
waste incineration at the moment. In Estonia thstevancineration plants are located near the
capital in the north of Estonia and it is planneditilize the household garbage of the whole
country there. Also waste burning in small scalgliaptions in South-Estonia would be
possible, that would shorten the transport routesvaste and reduce the load on the
environment. it would be in the future possiblefite the Tartu CHP partly from waste
resources. Like the heat plant in Finspang (Ostingd) burns household waste from the
Finspangs municipality, which is about 8000 tonafy&he plant has a waste incinerator with
an installed capacity of 10MW in operation and etbgr with two oil-fired boilers of 10 MW
each and a bio fuel boiler of 15 MW: totally theatirg system has an installed capacity of 45
MW. The plant also receives waste from other muuaidies - approximately 20-22000
tonnes year. The heat plant is also receiving inisvaste. At full operation, approximately
80-100000 tons of waste is burned. For ComaprisariuTregion produces approximately

80000 tonnes of waste a year.

One opportunity for the regions of Tartu and Videemould be in the future micro scale

CHP-s that operate on syntethic woodgas. The $hont objective is to ensure heat supply as
cheap as possible today. Currently this actualljkesato select and install cheap and
inefficient equipment. Very often it also forcestéde unjustified decision to close the district

heating system at all.
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APPENDIX A. The collected data about the wood fuetkdistrict heating in Ostergotland.
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Capacity and demand of wooden biofuels in the Ostergétland region

Region:  Ostergétland

Resources, MWh Energy converted in the CHP and boilerplants

nY
-
4

WOQD

EMNERGY

Total Heat use, MWh

1817887 87% 1586532 1653753
CHP heat 207180
Boiler heat 40779
Chips 841300 11281216 Local 0 Industrial
Woodchips | Pellets 5690 Heat TIBTATS P 247958
866600 i Logs 40510
Odner 574280
Sum 1461780 616986 Electricity
Consumption
CHP heat 939448
616986 Boiler heat 185328 Residential
Local 0 1124776
Chips 25300
Pellets 17000 Boilerplants 305316
Logs 124811 272321
Odher 188996 CHP heat 234804
- Boiler heat 46214 Municipal
Sum 356107 Local 0 281018
Chips CHP heat 0
Pellets Boiler heat 0 Odher
Logs Lacal 0 0
Odher
Sum 0

* This is the existing statistics, but there is some kind of discrepancy.
The municipalities of Ydre and Odeshdg are not being presented here, due to lack of data.
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APPENDIX B. The collected data about the wood fueled disteettimg in Tartu region.

Capacity and demand of wooden biofuels in the region jl&
: EUROPEAN UNION
@ CENTRAL BALTIC EUROPEAN REGIONAL DEVELOPMENT FUND
;'NJDEGRSAEI«GMTEJ‘ INVESTING IN YOUR FUTURE
T = : 2007-2013
Region: Lourta-E_estl y b
(Tartu,Vdru, Pélva and Valga County)
Resources, MWh Energy converted in the CHP and boilerplants Calculated average heat network losses Heat use, MWh
1836146 954 056 85% 813 984 17 % 1398 972 1398 972
€ 31907191 € 61 354 266
— ] CHP heat 84577]
Boer heat T84370].
_ Chips. Local 0],
Wuodcl},ips 3 Pellets /
760 510 Loas €
€ 10449 407 Other
Sum
_Chips 2 .
Pellets u Boilerplants 330 144
Logs Z15TT
Other 122083 CHP heat 41434 ;
s Boler el JB003|  Municipal
Sum 416456 Local 0 69 527
€ 3684931
574 685
Chips A8 CHP heat 255827195
Pellets 862042 Boiler heat 20| Other
Logs 873221 58 Local 0 268 947
Other 0 € 3684 931

Sum 882090

*Calculated indirectly on basis of statistics
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