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SUMMARY

This study has been conducted in two phases tm@hall the partners of the project exesaaechre
on their own regions and after that the worle madtdmator, Hermia Business Development Ltd,

gathered the information together.

The five regions around Europe under examiti@soreport are: Burgos in Spain, Tamperenregion i
Finland, Pomurje in Slovenia, Central Hungagwiw, ldod Nordthueringen and Brandenburg ig. German
Each region presents several best practicesld®wh hiogas and biomass production, techantbgie

usage, as well as companies and associations.

The Burgos region introduces a company caleth Mdleanulacion S.A., a company engaged in the
baling, grinding and granulation of cereabstr@adtilla, and a company called Ribsa, Iddatthin
del Rey, a municipality of Burgos. It is a certtpanipng timber tradition, which has recaely te

commit to a new activity - pellets.

The Tampere Region introduces two enterpridé¢acaseBnergy Ltd, an engineering enterpridénlocate
Tampere, Finland, which plans combustion ptassgeiss work on a 30-year-long experience, and a
case company Puhdas Energia Ltd, which praviges d¢@sification in industrial applications and a

feasible way to cut down CO?2 emissions andadrigpe

The Pomurje region introduces cases from begharidogiomass sectors. Actually, the biogas plant
Nemsak is widely presented as well as the common Bittiais field. In the biomass sector, the local
chicken farm innovation (utilization of chickenata@ biomass fuel for heating purposes)enave be

studied and introduced afterwards.

The Central Hungary Region presents severaF@mase@ample, Agrospecial Ltd is an agricultural
enterprise operating in the region, Taspuszexperanental biomass farm and in addition,to these
biomass based village heating and Eco-paddaiceatr

The Nordthueringen region introduces two corsggnytadtwerke Leipzig GmbH and Van Asten
Tierzucht GmbH&Co, which are representativegjiointsebiomass industry.
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And finally, the Brandenburg region introduaelaiotg, logistics solutions, best practicsten cl
forming, and company case FLG FriedersdorfastizaitsvimbH. For example, the estate ofethe form
juice manufacturer Gemeinnutzigen ObstbaufSiesiumgs used to set up an ecological heagng centr
with a capacity of 750 kW on the basis of biomass.

The best practices presented in this reportedréohsgrve as good examples for other rediens in t
European Union. Different kinds of associg@mzatamns, enterprises, technologies and mabmotio

tools could be picked up and learnt from.
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1. INTRODUCTION

This study has been conducted in two phases tm@hall the partners of the project exesmaechre
on their own regions and after that the worle madtdmator, Hermia Business Development Ltd,

gathered the information together.

Field work, literature search and dialogue parivesss and members of EBN network and others was
used to compare relevant international pratiimesmss sector. The purpose of this reporovsde p
best practice descriptions in the project pagiwrs. The objective is to discover intprastings that

could be utilized in other European regions.

The five regions around Europe under examiti@isoreport are: Burgos in Spain, Tamperenregion i
Finland, Pomurje in Slovenia, Central Hungaggiy, ldod Nordthueringen and Brandenburg ip. German

Biomass in this report is defined as orgarmasiraieh as wood by-products and agriculteyaviviest

can be burned into producing energy, heat aottlyebeatonverted into biogas. Biomass inckstes f
and mill residues, agricultural crops and wasdesnadvwood wastes, animal wastes, livestdick opera
residues, aquatic plants, fast-growing treesemapd municipal and industrial wastes. Baoniass

used directly or indirectly after conversiosdntm@ary form of energy, such as biopowsel modie
biogas. It is the only renewable energy soupae thasily be processed into these three forms of

secondary energy.

Biomass resources and potential in the regielhasshe trends in the biomass sectors offragsons
been studied previously in this project, arsliitsecam be found in the reports “Biomass sesiource
technical and economical potential” and “TBoneaas Related Enterprises Creation and Det/elopmen
and the results of these reports serve as bddkdooonation for this study and thus are nedrapea

this report.
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2. THE BEST PRACTICES IN THE REGIONS OF PROJEGISPARTNE

This chapter contains the best practice exampksckr region of the Biobusiness — projectjrBurgos
Spain, Tampere region in Finland, Pomurje ia, &leménal Hungary in Hungary, and Nordthaedngen

Brandenburg in Germany.

Each region presents several best practicesld®wh hiogas and biomass production, techantbgie

usage, as well as companies and associations.

The Burgos region introduces a company caleth Mdlieanulacion S.A. and another company called
Ribsa. The Tampere Region introduces two casesohMapava Energy Ltd and Puhdas Energia Ltd,
which provides biomass gasification in ingypét&lans. The Pomurje region introduceonabeshfy
biogas and biomass sector, for example a bidglempak. The Central Hungary Region presents
several cases, companies and eco-park. The rivgehhiggion introduces biogas company cases. And
finally, the Brandenburg region introduceslaimgalgistics solutions and biomass power plant.

2.1 THEBESTPRACTICES IRIOMASSRELATEENTERPRISEGREATION ANDEVELOPMENT BURGOS

2.1.1 Molienda y Granulacion S.A. (Molygrasa)

A company engaged in the baling, grinding datiografwereal straw from Castilla. Strawtesrastit
fundamental amount of fibre in the productizedofodders for feeding animals, and Molienda y
Granulacion S.A. provides this essential compmmeobmes from the straw which grows abuandantly i

the cereal fields of Castilla.

The company was established in 1983, whenatsCarlad Martinez Garcia, who used to be in the
business of alfalfa dehydration, identifiedfarreteiv fibre in the animal food market, dad tteci
make use of the surplus of cereal straw thadlitu@salty burned in the fields of Castillabeitigyput

to any use

Since then it has become one of the main maguéactanies of straw sub-products, and iteproduc
has progressively grown to 25,000 tonnes pérgess,distributed in Spain (80%) and abrpad (20%
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In recent years the company has seen the gppbeuaoteting the renewable energy sectogulamparti
that of biomass, putting into practice the krtbat-ftdvas acquired over the years of mangfsicaw
pellets for animal fodder. They have produesd wiffes of pellets from different matendyssimeay
and wood, creating blends or of just one comptnsrdase straw, and with a high caloefitt valsi
also experimented with other varieties of bimimassadive stones.

In this way Molygrasa has managed to build aupraduict portfolio which includes animal fddder an
biomass which gives it a high degree of fiextmlitparkets. Therefore, in function wittettrernmts of
the finished product and the raw materials,ptogy awith opt to direct production towards aoeqsrod

another.

From an economic-financial point of view, theeafareed flexibility optimises the sales tigsoofun

the company as well as protecting it againstemfargualitatively significant variatioriseirpnaes.

Molygrasa is located in the Industrial EstitlondMejar in Burgos (Spain), and its fudl eddres

Molienda y Granulacion S.A
Poligono Industrial de Villalonquejar
C/Lo6pez Bravo 29

09001 Burgos

Spain

2.1.2 RIBSA

Ribsa is located in Huerta del Rey, a mumtipalips. It is a company with a long tinthmar, tedch
has recently decided to commit to a new pdilatyg. -With an investment of 7.2 million @@,68€0a
square metre lot and 12 employees, they pré@ficeon?,a year of high quality pine sawdsstopellet

domestic heating use. Furthermore, this idige efgdo make use of endogenous resourca®a the

For Arturo Rica, owner of Ribsa, innovationdanzefial differentiating element. In the hethiening
company produced large wood reels, but soadedeaeatso set up their own sawmill in onderdo e
the quality of the raw materials. Later, thegdoBERC certification which controls and guénantee
source of the wood. Upon expanding the adingy ttevorigins, this business owner saw & busines

opportunity in the “waste” that their activigtegenafter analyzing this possibility, hd Weaifie
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manufacturing pellets made use of what upnunéiitbeen surplus wood, thereby creating a new raw

material for free.

The production of pellets as a raw materia tlequa@nds of tons per year of sawdust, pmaniinbe
forest biomass. It is supplied by the more sharmi® that are located in this forest regvefl, ass

what is produced by the Ribsa company itselfanifactuming wood reels. The company currently
produces 42,000 tonnes although according Ricartitravill have the capacity to generateé) Sifife 6
when the plant is in full operation. Durisg)féhwe fiears, 80% of the production is resexxgeadrfation.

Timber Tradition

Ribsa was founded in 1987 through the dissautonilg-run business with a long timben trathigo

area. The company currently has more than 48esnapidyis one of the three leading wood reel
manufacturers in Spain and the only one inyQasiilaThe company customizes all of its pntlducts
different sizes, colours and logos, in accoriflancestemer needs. Besides the wood reels, Ribsa
manufactures wood pallets and stop blocksdd {yaoesp

The Burgos-based company saw a turnover mirBe@iraglin 2007, which is 16% more than.last year
Committed to the environment, all of the bg-gertkreited by the production processes (baidt, sawd
and chips) are re-used in the board and papst Mdusover, the company holds Chain of Custody

Certification which guarantees the source ofitardv® commitment to the sustainability ofdsoodla

“Special Interest”
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The project was declared of “special intetestRégional Government of Castilla y Leodn thaltwg wi
other Burgos-based companies. These inveswoenapajeclared of “special interest” atthe iaft

the Investment and Services Agency (ADE) afiag receeport and assessment by the Evaluation
Commission and upon the initiative of the ADkeEReoncil. This declaration highlights @wgcstrat
nature of the initiative due to the impacaitean the industrial fabric of the Autonomousi§omm

2.2 THEBESTPRACTICES IBIOMASSRELATEDENTERPRISEGREATION ANDEVELOPMENT IN THEMPERE
REGION

2.2.1 Naava Energy Ltd: Small-Scale Power Plants fa Gfasbustion

Naava Energy Ltd, an engineering enterpriseinodategere, Finland, plans combustion processes
basing its work on a 30-year-long experienicdanthtirese methods and technologies were dlevelope
and examined in the early 70’s. Back thendhenental aspects weren’t that important shrtbleggc

did not have necessary marker drive. Other astenalanagement technologies like landfillgeoverdri
waste burning and those rare waste combustioonceitsate mainly to maximize the thermal power

efficiency with the cost of economical aspeetshidiegy was forgotten in commercial sense.

The priority of Naava Energy is to plan energyoprpthnts cost-efficiently following the rebeahs.

The goal is to offer the field's most envirdyinemidlly solutions for local energy protlaaianheat
plant uses a process called Combined Pyrol@simlanstion (the CPC process) that ensures dysuperio
clean combustion process. This process allogverioironmentally friendly burning of botrabebfuel

waste.

Central ideas and goals of Naava Energy Ltthgomatamation of the energy content of waste:
The primary objective is to prevent the geolevagia and to recycle
Waste is not taken to a dumping area but thea@rerg\of it is reclaimed near to its generation
area in a small heat plant
Energy is reclaimed from the waste with esciitieiqy as possible
The heat energy reclaimed is conveyed to hedistrgchetwork
As a result of combustion, little environmemtddigshash is generated which can be utilized for
other purposes

Thermal power capacity is between 1-10 MW
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FIGURE 1Small scale (3 MW) power plant design

The combustion process used is the ENVISORFmsthuethod assures that the process is carried out
as close to ideal as possible (adiabatic tep)pdrasuachieved by separating the diffeeniosthg
process into their own suitable spaces.

Waste can be a very heterogenic fuel. It carobgetts that have a high moisture valuetof @s%o
(for example, vegetables) or those with a malstiref almost 0 % (for example, polyethylene).
Therefore, in the waste combustion procesapdrtsnt to have enough time for moisture values to

homogenize and the fuel to dry.

The burning process itself is rather simplent&seare to control the air ventilation smiting ibu
optimal and use all steam temperature to dwagjela bioenergy content. The power can battaken

through normal boiler system.

The heterogenic sections of the process — drgimgriémg — take place in an airless pyrotydisrcha
The heat needed for charring is partly obtenniésl dvan exothermic reactions and partly fedtaerthe

heat producing parts of the process.

After the pyrolysis the fuel is gathered on lssgras content has risen above 80 % angkiistteanto
a minimum of 800 oC. On the grate the burroagisgasified at high temperature as primdedair
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through. As a result of the combustion procegartitecoal of the ashes is burnt perfectly asid th

becomes non-harmful.

The flammable gases formed during pyrolysisraal ghsification are burnt in the post-combustion
chamber with secondary and tertiary air. Mvastgpal used as fuel without supportive fudisgeitod
start-up and the shutdown of the plant.

Naava first actions and challenges

Naava started their business by modifying otthdaistion units for bioenergy burning usenttheed o
knowledge on CPC process. Their goal was &xlpnol@gical advantages of process with ttasepilot
Unfortunately first case faced lots of smatigvalileh led to the failure of pilot case. Malsteason
was that one of the two ovens wasn’t air tigladsteaks. It requested so much extra entrgy for
process to cover the loss of these leaks thatdiieeHiciency levels, that customer had degerst@t
achieved and the customer company whose airselWasnéogy ended the project. Because all other
commercial deals waited proven results fardhsefithe base for making business was ciolldEged
sense. Still, the first pilot case proved thatnithg emission rates were good and the seltesssit
possible to be build so that it is possible tloebwaste without expensive cleaning of fludlgases
problem was the energy efficiency which carsiom\gben dealing with energy markets — natrlthat m

in waste management.

Waste burning markets

In Finland the legal and also mental restretagairsst waste burning. Because of thatovéakes
years to get official permissions for wasteuniting it is hard to find investors for rikdesiegkbjects.
Also the waste management markets in Finlaitd aneatiufor the facility, which benefits drg@zemal
and clean emissions. Mainly for these reasons d&eilag for external opportunities to cdimengscia
technologies for the regions, where the traaktiood$ for waste management aren’t the phssdrie s
One large and still rising market is Chinaveidd itsuntryside. The overpopulation of citiegeand
numbers of bio-organic waste are perfect thfgavdds technology. Because the markets drersvide t

is also better potential to get investmentsragogibot phase solutions.

New start and Future actions

Based on the existing market need, Naava stiaeteshdnof year 2007 activities to searchrfoea pa
company from China and also from United Stagesthierdousiness and technology transfer network
contacts. Naava created a profile of favoraidssbpartner. Partner should have resources and
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understanding to build combustion units andioosnf@ctthe funds or own investment money to
accomplish pilot faculty and after that comenén@aiechnology wider use in potential rRaokiédts.

were actively sent to already known connectiémsnislg-Chinese company Futuvision Ltd, Venture
Capitalist operator in China, through Entemopee Nleiwork and also with assistance of B®busines
project. Through Biobusiness- project’'s busim@ssnfdChina’s exhibitions, several contacts were
established.

In China these network activities have ledalocsatacts from potential partners. Technolsigywnas

in a Fair at fall 2008 in China through Biohusijgess where technology was discussed wéh over
potential partners. After this, Naava has asetwdy potential Chinese partners in Finlarsdzsskdi
the possible cooperation and markets in Chensamettime Naava has collected detailed neaftiet da

China through Futuvision Ltd’s activities.

Based on those conversations Naava is curabliiliegtdeeper cooperation with one Chinesg.compa
To succeed in this, Naava is also organizingists d€tivities and looking for some Finnish partn

companies.

Main idea for new cooperation is to estabidhvantare between Chinese Boiler company and Naava
Joint Venture organizes and constructs full3d&)(pilot faculty in China. Main engineering and
development of the automation systems is nmdalediraiid construction and adjustment of tleiproces
done with help of Chinese company in Chinaul&han@dPR rights in China belongs aftertti®at for
Joint Venture, whose goal is to commercialehibiogy wider in China and South-Asia. tleR’s to

business in other parts of the globe belongatbttlaa

Final fuel feeder for the combustion unit
 Pyrolysis chamber

. Post combustion chamber

Detailed drawings for manufacturing — Combustion unit
Furnace steel grates
Combustion gas channels
A small scale waste combustion plant Ash conveyor and collecting container

Automation planning

Fuel recieving and handling equipment

Heat excha quipment
Basic design data for purchasing —— I

nd combustion air fans

Flue gz
Instrumentation)

FIGURE 2Project detailed design and planning

Source for text: Terho Saaristo, Naava Energy Ltd
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2.2.2 Biomass gasification in industrial applicationdeaaible way to cut down CO? emissions and
oil dependency; Case: Puhdas Energia Ltd (Absoletgy)

During the last few years many European coawdrisst fextensive subsidies to support renewable
electricity production and liquid transporafoodiuction. Thus also the attention on basti@assign

has mainly focused on the applications aimthgr gpogrer generation or liquid transportation fuel
generation. In the mean time the fact thatigasifieas the possibility to use biomassrandng fpel
source in many other demanding industrial aaplicedions has received considerably leiss attent
According to the Finnish Oil and Gas Federatwinall7&02 emissions are produced in industrial
processes. A substantial part of these emisgibh®e @voided by installing biomass gasitisattbn b
solutions. Green house gas emission reductiearegamsk dn oil or fossil gas demand becomes more

feasible in these applications through theios®s$ lgasification than in electricity oraigpodrt fuel

production.

4 \ Puhdas Energia Ltd is a Finnish R&D company, ifocate
Tampere. The company specializes in biomasatiogasific
technologies. Puhdas Energia supplies biokyagfoetsses

for medium scale bio energy generation andedigictuer

\ PUHDAS projects. Puhdas Energia develops and markessdasifiers,
for absolute energy
and adds value to its clients by reducing ems¢gsggndo
pollution. The company’s mission is to developsoaidi fixed
bed gasification technology, and to identifyjnandtidg¢e new
\ /' applications for the produced clean gas anchsweipecs to

save energy in all forms and to cut CO2 endildfainglas Energia solutions are based on timg’sompa
own patented gasification technology.
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Puhdas Energia is among the world leadersdongiand developing the cleanest bio powesggchnol
currently available. The company aims at getimg &#oothold at the new emerging markes which i
created by the green-house effect and the tetemitaénd of power production. The prieesicfyel

and oil have risen for the last five years &g ttratited a situation where the consumdirsdtigtiier
supplies of energy. The company aims to ditfieresttithat the customers find the produetsTinagu
makes the products more attractive and ther#iopetteo price. The products are highly vahed by

customers, because of the technological innovations

The Finnish company Puhdas Energia Ltd (AbsaiydeoEars fully automated biomass gasification
based energy solutions for industrial applésatidos heat and power production in the 1-2eMWf si
range. The company builds all its gasificatmmssaiound its own patented 1 MW down deaft gasif
The products offered by the company are:

- Boiler/dryer fuel conversion

- Synthetic biogas producing plant for demanstingl mpololications or gas networks

- Synthetic biogas producing plant for turbo ehgirgedenerator applications

- Combined heat and growth enhancement (CO2npptahtdor glass house growing

Fuel conversion in industrial applications ocae betld two different kinds of gas productso pé&an
simplest gasification plant (PE-RF) produc8thoC{~product gas that needs to be combussed at c
distance (<15 m) of the gasification plant.rifbernmiag components in the produced gas ara@D, H2
CH4, but the hot RF-gas also contains small am@ahtsyclic aromatic hydrocarbons (tars) that
condensate if the gas cools down. In the PHda&oappthe tar molecule condensation is ayoided b
maintaining the gas temperature at >600 oMbdfostian, which limits the gas piping distéaidegBy

this limitation into account the presence of toenfaoses no problems as they are initialyirvorne
CO2 and H20 just like the other hydro carbons.

For more demanding solutions with complex amadr rvzzles and for applications with longer gas
transport distance the company offers the gjagh@tiduction plant (PE-SG1), presentedlowting fo
figure 3.
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2.1 Fuel infeed system 2.2 Gasification air fan 2.3 Gasification air pre-heater 2.4 Gasifier
&,; 2.5 Char removal system 2.8 Flare burner 2.7 Gas pre-cooler 2.8 ESP 2.9 Condenser
2.12 Gas reheater 2.50 Automation and control system

FIGURE Blustrative picture of PE-SG1 syngas set

In the synthetic biogas producing plant the ¢ahigagsout of the gasifier is conditioned B8R an

filtering process that consists of the followihmations:

1) The ESP has no effect on gaseous componeatfheHeéd0 oC gas is cooled in the gas pre-cooler
before the ESP system. In the evaporative ppéilez water droplets evaporate and conveghthe la
heat of the gas into energy. The temperatuzd bpttia evaporative cooling process is 80 oC.

2) At 80 oC, all of the heavy tar componengs sidior liquid form (aerosols) and can ezl neitiov
an electrostatic precipitator. The ESP charsgéd el liquid components that are then captared
electric field inside the ESP-tubes.

3) After the first ESP, the condenser recoveat ttiem the steam in the gas and the gashkeaves t
condenser at 45 C. The recovery heat can bewsed ¢bip drying at 60-70 oC.

4) The product gas re-heater lowers the relative guntent by heating up the gas back tafted oC
which the gas is ready to be directed to thel cuahér.

These types of products are a highly effectveemtayown CO2 emissions. The investmentlpays itse
back even without any subsidies, but still #u& peydis often too long for the industritd aieest in

new technology that is perhaps so to say aitside Husiness. Most industrial companiesystédl an
their project viability and risk with straipatkdyne. The expected requirements for pedjeats to

cost savings are usually expected to be 218hyelanstevents the investment. For solid fygbreject

this kind of a payback time is usually tooestewialite energy investment subsidies that e qdgn t

15 (38)



Study of Best Practices in Biomass Relatedé&nterpri tth | O
Creation and Development business

back time are available, which should of coarieerpaject execution more attractive. Pulndas Ene
Ltd has also solved the risk of liquidatingiftbatigasplant in case of shut down of inplasiribly
building the plants mobile and modular, butlienthhis is often not enough. As indusiisatana
become economically unviable and thus shut\dowislart notice in the global economy, eeam a 3-y
payback is often not enough for the client wucamyits own risk an investment that inwlves th
uncertainty of new technology. Even more arugettitig an investment subsidy that cuts dmayn the
back time would be getting financial suppbe gotretnment carrying most of the risk instheentve

100 % government backing for a 100% loan warapd9 back and reasonable interest for the loan
would make these projects much more common.

Puhdas Energia Ltd. is a Finnish bio gasiferadiactoring
company located at Tampere optimizing medidixedcale
bed gasification technology.

Gasification technology empowers bio energyomroduct
which restores a stable and sustainable finotle éoergy

generators and consumers alike.

Converting to bio energy also brings incregsede=e
_ from volatile and politically sensitive eneegy. mark

The standard Retrofit gasifier size is 1000 &\utpgt

and the modular design of the unit enablesanstaflap to

5 megawatts by linking together several gasifiers.
Source for text: Olavi Raunio, Puhdas Energia Ltd

2.3 THEBESTPRACTICES IRIOMAS$RELATEENTERPRISEGREATION ANDEVELOPMENT IN TREMURJE
REGION

2.3.1 Biogas plants in Pomurje

Currently, there are 4 biogas plants operatimgre:Rhe biogas plant »Kolar« in Logarogigalityni
Kri evci) — is operated by a sole proprietdidtfdar Another one, the biogas plant akéemd akovci
(municipality Beltinci) is operated by Matjallerg are also two pig farms and a purifyingapkan
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All of the »Nenagk« devices are managed by Panvita Group, &G-RaKOTEH d.o.o0. The 3rd biogas
plant in PetiSovci (municipality Lendava) s@stadsin the beginning of June 2008, man&gi@fsby
d.o.0. (Jo e Pavlinjek). It is the biggest biagasnpSlovenia. And, finally, the 4th biogas plan
Motvarjevci (municipality Moravske Toplice)nseaiqdly operating since the middle of 2098drbgina
Panvita — EKOTEH d.o.0. Here are some facisrem@bmut the existent biogas installations in the

Pomurje region:

NINSTALLATI BIOGA! PURIFYIN BIOGA! BIOGA! BIOGA
PLANT PLANT PLANT PLANT PLANT
KOLAR NEMSAK NEMSAK | PAVLINJEK| MOTVARJEVCI
(LOGAROVCI) (1 AKOVCI) | (IAKOVCI) (PETISOVC| (MOTVARJEVCI
CHARACTERI
Year o 200! 200: 200! 200:i 200:i
installation
Capacit 1MV 161 kv 1,7 M\ 4,23 M\ 0,5 M\
Yearly 8000 MW about 796 MV | 10,2 GW 28.760 MV 6.500 MV
electricity
production
Yearly hei 11.000 MV about 1.17 | 11.000 MV | 32.300 MV No dat
production: MWh
Reacto 8.800 1B No dat 2x5.500% | 4x5000:3 No dat
volume
Costs of tF ~ 5.000.0C€ No dat: 7.700.00€ | 14.000.0C€ No dat
investment (including the
purifying plant
Costs)
»Fuel« pork manure, c( pork manu pork organic silag liquid manu
and plant silage manure, | and other fiel corn silage
corn silage| products only
organic
wastes

Panivita Group, KG Raki- EKOTEH d.o.0. has joined its unified marfagenadinthe farms within the
Group, from where they are collecting and prdbessgiastes from their activities. The end-product
category Il. and Ill. wastes from the meat myoceksstries of Mir d.d. and Agromerkur (atso unde
umbrella of the Panvita Group), is being gtieritizenMir d.d. till the substrat form astdoritipe

»NemSak« biogas plant.

Likewise the biogas plant in Motvarjevci tseuggogdt manure from their nearby chicken farm.
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The biogas plant "Neaks till the year 2008 was considered to bgeseimiglovenia (1,5 MW power).
In its fermentors 240 tons of substratums fadrarahorganic origins (pig manure-70 %, e&0sihag
other organic wastes-10 %) the biogas is pmlligbeid, used for the heat energy productesti(fgr h
of biogas objects and the pig farm compleakiNeasSwell as for the "green” electrical eneugyign
transmitted to the public grid. Yearly elpodakittion is 11 GWh, which satisfys theelestdsitfor
about 2.500 housekeepings.

Thanks to the "green” electrical and heat esdrgijoprthe biogas plant "Nedh&as contributed to
reduction of CO2 emisions up to 4.000 tons,dbanpksito anaerobic production of the pige’ manur
(13.000 tons/year) — up to 5.000 tons of COR @misyear, that makes all together 9.000002s of
emisions reduction up to per year. Furtherimote,agfivity it closes the natural cycle érxidear
processing-biogas-field-food” contributingany thisustainable development of local countryside
Thanks to such characteristics the Panvita iekptdtag) become one of the biggest electriggrerod

from biogas in Slovenia. The investments wilblosed in less than 8 years.

The ground plan of the biogas plant alenwéhich have been the most successfullyiecatiast 3
years, is presented below.

Photo: Biogas plant NetkgSource: http://www.panvita.eu)
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Photo characteristics:

1. Delivery, conversion operation and steofizaéianwastes;
2-3. Filling up reactors for manure and cofersilagttion;
4. Gas generators;

5. Post-fermentation (gas filtration);

6. Boxes for silage;

7. Savage plant;

8. Pig farm.

The construction of biogas plants in generalpisropeiate way for the »green« energy pradiction,
renewable electricity or heating energy. IryeacerRomurje is witnessing the active devebdpment
biogas plants, as there is a new market niehéifoyas energy. Great impact on this faothy ¢ine
state favourable redemptory price for the geneeated electricity, transmitted to the mlblic gri

The current single annual prices and premiumsends on the type of the biogas plant

Type of qualifie Capacit Single annual pric Single annue
electricity producer (€ / MWh) premium
(€ / MWh)
Biogas plant on biome uptol M 123,1° 70,7
Biogas plant on biome over1 M 119,3 66,9
Cc-burning of bioma: over1 M - 22,0

(SourcebDecision on prices and premiums for the pureleasacdf/ from qualified electricity
producers, Ministry of Environment and Spattrad, Rdficial Journalf 52006
In this way, in addition to the biomass sebiogakenergy is considered to be the futuemdéveable

energy source in Pomurje.

2.3.2 Enterprise success story

From October 2006 the manager at onecbicke® farmsn Pomurje has decided to produce the
briquettes out of chicken faeces for heatingsplifmoe one side he wished to solve a prob&em of t
redundant chicken faeces at the farm, and fothertteede to use the final product for heating the

premises.
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As far as they were not sure of the successan

affair and moreover the prices for the brigakittgs m
machine are pretty high on the market, it wets tdecid
construct their own device at their home wdrkshop.

of skilled and physical work has required Eirsajiyh.

the home-made invention has cost them about 850 €,
while the price of the similar device on thenmaldket

cost between 12.000 and 15.000 €.

The chicken manure is kept in a dry and aikfigatee drying up the manure is sifted trecogighh
netlike riddle, in order to separate the feadhbiggar excrements out. The manure should @® clea
additives), dry and specific, mostly like dust.

Then the dry manure is strewed into a sumpefeoiisvtransported till the automatic predsvicbe

has a pushing cylinder built in.
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The manure is brought to the press by the uwgtokin® pm in diameter), which can reach thaf power
170 bars inside the pushing cylinder (6 cmter)dsandevhich is enough to press / shape tleedonstnur
into the needed briquette product with solid@€skgdtiThe connection with a magnet switch enables

the piston shifting from the start till theiéod.pos

Finally, the end product (briquettes made ickénffabces) is 5-7 cm long and 6 cm widetar.diame

Such briquettes are produced 3 times per

amount of approx. & m

However, when heating the house with those
briquettes, more ash occurs than during the heating
with firewood. The reason is that the chickeds are
with silicic sand for a better digestion.

(Sourceall the photos are the property of LEA Pomurje)
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At the moment the manager itself and 3 othexesnfijoy the chicken farm are regularly using these
briquettes in combination with firewood (Eafjrigrdi their housekeepings. Actually, trssycaug o
3,5 — 4 m3 of briquettes per month, which alloessatper and the other employees to save apgn hea

expenses.

The new successful innovation like the devigadtie® production out of chicken faeces leennot

commercialized in Pomurje region yet.

2.4 THEBESTPRACTICES IBIOMASSRELATEDENTERPRISESREATION ANDEVELOPMENT IN TEENTRAL
HUNGARYREGION

2.4.1 Agrospecial Ltd

Case 1 — Biomass production

Agrospecial Ltd is an agricultural enterpiiseé,10dalometres from the capital, Budapest,crEa94.

The operation area of the company exceeds 44188 hed is characterised by very favourable
geographical conditions. Agrospecial Ltd. evstateand employs over 300 people. The company is
engaged in plant cultivation, produce tradbremadttey, pig farming, fodder farming andrahiéurad

activities.

The company is a good example of how an dig@grmoperative, established in 1949, can tespond
the altered requirements of modern times artfeddimet methods and strategies to maintaircta/prod
and profitable operation. Presently there lisi@graaivity on 4 100 ha plough land, 15€ure grab
meadow, 32 ha fruit farm and 110 ha forest. Jdmey dws developed its agricultural activities with
specified production methods and the use ofnrmacterery, equipment, plant species and naterials t
meet changing challenges and conditions. Bioduas®prand utilization is now a major pribaty at
company, which is still very untypical in foroudturad cooperatives. The company has slyccessful
adapted to the new demands and requirementsvaarthgead to establish a profitable operatiman utiliz

its old facilities and the resources and omgsodiuthieé area.
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Case 2 — Biogas production

Antecedent: unlike most of the former, large egitadtives the
Palhalmai Agrospecial Kft. survived the restrattine sector
and became a prominent actor in the regionthBusrict EU

regulations, however, it was ordered to comstritigbilion HUF
manure processing facility otherwise it fasedeaotlds animal
husbandry. In this exigency the company demdstiuot one

of the most state-of-the art biogas factogasgibiin

The project developer is Hungarian PalhalmaciyigpThe

company was founded in 1950 by the HungangroMiostice and is still 100% state ownedeand und
the responsibility of this ministry. The corfiytlangiee is Palhalmai Agrospecial Agricultiwetjdaro
Distribution and Service Kft and it provided eabgeaof products and services in the agrandtura

industrial sector. In addition the company pbsittesprisoners.

Palhalmai Agrospecial Kft. is located in Pdtbain3akan from the town Dunadujvaros in thd Fegjém o
County.

The Pélhalma Biogas Joint Implementation Pregpcnisble
for the installation of a biogas plant thatwishfedjricultural
feedstock primarily from the animal husbanpaes (attle),
energy crops and slaughterhouse wastes.

Due to the controlled anaerobic fermentatimgathedpturing
and the combustion of the biogas in a combiard peater engines, the methane emissionsede avoid
In addition electricity and heat is produceshéwable energy and displaces electricity dnoirheat

fossil fuel fired power plants.

Following a four-year long project developnieogathéactory opened at the end of 2007.  Hanks t
flexible technology and the expandable capdeityjtthis ready to receive large quantegisradlly
collected waste (agricultural, kitchen, foag}ingtusttal, a yearly amount of 100 000 togenif o
material is processed at the installation. 60t pdrthis quantity comes from the companieidswn f
while the remaining is regionally collectethiaraswd food-industry waste. The installedceleatity

23 (38)



Study of Best Practices in Biomass Relateg&nterpri
Creation and Development

is 1,7 MW. The produced electricity is tradeddanae with the related electricity regutaaois. to

the modern process-management technologyrythe épet@ted nearly completely automatically.

Animal manure produced in the farm areaseatdantimgas production by the biogas facaditygoper
since 2007. The 1.7 megawatt plant produces fmidlgas and produces electricity for 4-5 thousand
households from a yearly quantity of 90 000rgarsi@Mmanure and other organic material@antheast
biogas produces 14 GWh electric and 16 GWhestpaonea yearly basis. The burning of the methane
developed is done in 4 high-performance ferelentocsy is generated by a gas motor andt the he
produced is utilized for the heating of théaamitd air conditioning and for the he&ingoofpany’s
laundry of which services are utilized by mmapé&fies in the area. As a result of the mjant df

natural gas (used formerly) has decreased tiysidera

The plant will free the environment of 170 @@C®irsits first 5-year operation. The CO2 sanfihg is S
to Austria in accordance with the Kyoto agredmagrgriod from 2008 and 2012.

Financing: 2,5 bill HUF
- Private financing

- State support: Environment and Infrastructureedfregramme

2.4.2 Biomass based village heating in Porndapéti

The village of Porndapati is adjacent to a striath Aillage where the locals had long ®eg utili
biomass for heating purposes. The local govefnimenitungarian village approached the Austrian
residents to gather information on the use sd oreating. Upon their advice they decidkbao b
similar system in case they could obtain fo@pciel and the support of the villagers. Afteitihe
reactions and the availability of supportithédneeting system was technically ready inZD&%ber

The system is supplied by heat from two woddsdigdast firing furnaces, with 600 kW of eaphacity

The required amount of woodchips is arounchd @0@ tgearly basis, and the estimated eneiggdprod

is 9 500 GJ per year. The lifespan of the tgdsn@fogears. The length of the heat pipedimeisyst

3 900 running metres.

Number of consumers: 86 residential and 1dnalstibutsumers

Financing: application sources, grants, loans
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2.4.3 Taspuszta (experimental farm belonging to KarbsrRoollege)

Experimental biomass heating system in the/ediecgifional farm of the Karoly Robert College.

The farmland serves as an economical, agaaditiredl development educational area givitg place
complex experimental works such as breedieghefveséither resistant energy plants. In addresn it
place to a bioenergetics knowledge centre tiodethis ®f the college and other experts comimg fro

range of institutions and research centres.

The research laboratory of the farm gives huaide t@age of experiments with biomass enistgy plan

The farm also hosts an energy plant, a 1 megagiytiovestment realized by the EU’s Agaadltura
Rural Development Fund and by the National Bewvé&ltgmis Environmental Operative Programme.
According to the plans the plant will covel¢renetyy need of the area, at present it veafihesto

the adjacent greenhouses and the surroundidly aesetchnical buildings.

2.4.4 Okopark (Eco-Park)

A unigue investment is under preparation anentapdemn the industrial park in Szaszberwsko with
major target developments.
Ecopellet: bio pellet production from biomass

Ecowatt: power generation from biomass

According to the plans the two factories waiddiopiee vicinity of each other in the sanidiareas
they could be served by common infrastructugesiesldtilizing the biomass (mainly by prelduct)
an agricultural area of 60-70 thousand hectafestofies will utilize the biomass by prodocas of
farms and agricultural plants. They also havenent@ advantages as they will clean thesiteodfba
the Tisza and Zagyva rivers.

Ecopellet
The plant will produce pellet for burning pingpoggeen forage (alfalfa, corn silage, etuthgrluaw

material. It will be capable of producing:
- arboreal biomass pellet

- non-arboreal biomass pellet
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- chopped forage pellet
- baled forage pellet
- forage in extra compact bales

The factory will utilize the waste heat of teataoi@mass plant but will also have instaikesk bio
furnaces and driers that will produce heat mnidistea technologies. The pellet is/willibeEsotpe,

the Middle-East and Asia as well.

Performance: 30 000 tons/year
End product:
- dried forage pellet (alfalfa)
- bio-pellet (bio alfalfa)
- burning pellet

- dried, compact forage bale

Ecowatt

Biomass fired power plant utilizing secondasyg l@gmeultural by products) and arboreal and non-
arboreal energy plants. A lesser amount of therquhweed will be used in the adjacent pe¢lleuplan

the major part will be fed in the grid. The (ploshiceill be used mainly at the pellet fadttrg an
industrial park itself. With investors the helsbcserve the needs of the settlement itsglanT kel
operate in full automated mode, measuring angd threeckoisture level and calorific valueupptiesl s

raw material and regulates the performancasfuhares.

Performance:

Power production: 25 MWe

Heat production: 50 MWh

Operational hours: 8 000/year

Quantity of produced power: 200.000 MWh/year

Raw material demand: 160.000 tons/year
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2.5 THE BEST PRACTICES INBIOMASS RELATED ENTERPRISESCREATION ANDDEVELOPMENT IN THE

NORDTHUERINGEREGION

2.5.1 Best Practice examples in Nordthueringen

Due to the structural change after 1989 in dcomoiayge entities in mining, machinery and engine
construction sector towards micro businessedaSMEsd service industries, only niche praauctio
Biomass-relevant branches survived. Keepingdailivéha near future fostering the long traditions
Biomass-relevant branches, e.g. engine congitati@mgineering and agriculture is one aidjor go
Nordthueringen region. In order to show the pbtéatdthueringen region 2 good examplepriseente

creation and development are presented:

In 1981 one of the biggest and longest opetiatifigragBiogas plants in Germany and therefoge E
was planned and 1983 built in VEB Tierzuchtriid)Nordhausen, a company established in 1972
and expanded in 1978 with ca. 850 employeaginahenain goal was to recycle pigs’ liquidimianure
farm fertilisers. The additionally produced\B®gheady used to decrease the dependenfrprfactor

fossil energy sources, heat generation and ssajkesoale mobility tests.

Van Asten Tierzucht GmbH&Co, &@utch pig breeder company, that settled ind¢aradha997, re-
started pig production and therefore give atealefhcently operate the large agriculturalfaoga

After reconstructions in 1995 and 2001 thiplBragasl functions with 2 x 8.000m?3 digeb®68laN -
1,4MW elec.. Substrates are 68.000m3/a pigeahgués coming from 58.000 pigs together with othe
renewable primary products.

Source: http://www.btn-biotechnologie.de/réi8rietmakin
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New implemented technologies, e.g. the stessirgygiem, the discharge/post-fermentatioatdis-rea
system need less input energy and thereforettdloovérall energy efficiency and carriesideationw
innovation character. Besides the income frmitygbectiuction from Biogas also 60% of toelivesat/
demand of breeding buildings and stables islyolea@dBiogas production. This additionall paient
also positive monetary and environment dintesrsaoise, due to optimal cooling and heating pigs can
additional weight, pigs feel less stress amethessfanimal losses, less ammonia and carden dio

emissions and less odour problems.

Todayan Asten Tierzucht GmbH&EG is an economic factor with >100 employpedthueihgen
region. Furthermore local know-how is useBitgafiglant’s construction and operation,eetg.oéxp
Schachtbau Nordhausen GmbH, BTN BiotechnolaiseMo@mbH and University of applied sciences

Nordhausen (FHN) are still involved in the iergrardmmonitoring processes.

Source: http://www.pigproducer.net/3498.htmi

Stadtwerke Leipzig GmbH (SWgllpws an expansion strategy and invested€s0 mio.a large “next
generation” Biomass plant on 30.000m? in theiabameeeof Bischofferode/ Holungen, only 2 km aw
from Nordhausen in Nordthueringen region. iDneifoNardthueringen region was selected, because
the potential towards a sustainable raw maelyallang term contracts and a working infrastruct
Furthermore 10.000m? storage area is availalte ftdbwood stock 4,5 months of full-loadroperat
supported.

The power plant itself is planned for low frteshesguand high energy efficiency. From 2003¢y2006
generate only electricity with mainly Thurnegtaoffioes’ rest lumber under EEG-law and t€&D2-neu
20MW elec., 8.000h/a = 160.000 MWh/a, calaula¢et 20 years. This amount corresponds with
consumption of 60.000 1-family-households ortdd%osfer requirements of the Eichsfeld district
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annually. The gross electrical efficiency o/3&#tB& SWL-Biomass plant is the highest number fo
Biomass-based power plants <20MW elec. in Gelrthangfare the new standard for followers.

Source: http://www.etl-gmbh.de/ref_bmkw_bcelndffero

In order to reach maximum results SWL plansigo X30r®00 solid cubic meter rest lumber uygler usa
of modern system engineering and optimisatiwes teafpnology re. solid fuels and indose&sd pnd
control systems. On one hand it is importavédaag-term agreements about the wood stipply, on
other hand the logistics towards the Biomamsdotdatage are challenges that cannot be adlapted w
old-fashion instruments, but need to be solickchilydi
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Finally, SWL managed with many single impraminepiisnizations to balance innovation aed reliabl

technologies, cost-effective solutions and esseltocomparison to conventional power plasits SWL

Biomass plant saves approx. 58.400t-85.000t €20 felectricity supply. Furthermore SWL directly
employs 22 people and even more jobs werencregitedal SMEs, that support necessary ralv materia
supply, the removal of ash and combustion riesitdllagpns, repairing and other logis&cBitmihss

plant. The development of exiting firms isestirutalso the potential for the creatiorbasinesses

is realistic.

Source: http://www.swl.de/site/swl/de/inteftniatbatierode/main.htm#standort

2.6 THEBESTPRACTICES IRIOMAS$RELATEIENTERPRISESREATION ANDEVELOPMENT IN THE
BRANDENBURREGION

2.6.1 Biogas facilities

Currently the operation of biogas facilitiesirgghodBrandenburg. So far, 80 biogas fauiktibedn
installed, which run at an electrical capatidyM¥and a thermal output of 54.7 MW. Theg¢asof
facilities is headed by the districts Uckerima2kfadtlities (6.2 MW) and Prignitz alsofagifiti#® (5.1
MW). Forty-four of these facilities are ruaubyedreénterprises.

Permits for the construction of further nunibbrogi3 facilities with a total capacity oiViha&vi
already been granted after an emission proieckhtgocAnother 36 permits are currently besggg@ro
by the State Environmental Office for theipcderesp to the emission protection regulatiemnsr,How
the construction of these facilities does m#Epenly on the granted permits, but also onldabk avai

finances.

There are, of course, limits to expanding theaidadigies because the growth of renewajés ene
competes with the production of food, the egta@hsidmlogical fuel production and theeussvable

energies.
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2.6.2 Case company: FLG Friedersdorfer Landwirtschatisl Gm

The story of FLG Friedersdorfer Landwirtschdfis &sulzcess story. In 2005 the farmer Hans®Georg
der Marwitz decided to run both — a traditiomalHiaedersdorf and a biogas production phemejme

for supplying current.

That is why he founded FLG Friedersdorfer thafisiiBsnbH which is based on the original farm
business. Since there is no livestock farmigedeasdorf and the farm itself does not itd&eduim
livestock farming (the dairy cattle plant withvd@@as closed in 1999), the issue of howlmgas a
plant had to be discussed.

Therefore a pilot project to develop a new plgo® @fas initiated with a system manufacturer; an

application for support was filed. The projentiedsvith EU subsidies.

The project resulted in a so-called dryingtplantvater extraction facility for fermentatdacgasbs
generated from green mass. Forty tons of gre@m tmassse of FLG it is maize which is gtgin on
own fields of 100 hectares and the stored)rate takeccessible fermentation and extraetge stor
which is then hermetically closed. After treegstieesprayed with water which is extracted fauartd
together with fermentable raw material so thferee@m@tion is initiated. In the cycle fermatdmig
used for spraying. Thus 40% of the biogas ddahelgiorage, 60% in the fermentation vessgB Afte
days the process is finished, the rest substunses @s natural fertilizers on the fields.

The gas is converted into current and solddemaecwith the induction act.

Many problems had to be solved during theniiositts8 Together with the University of Munich and
Frauenhofer Institut Stuttgart solutions caveltyeed, which prolonged the clogging of yheystgpl
with solids from one week to three monthsyQGurresithg procedure with concentrated len®n acid

applied. Furthermore a wave generator is f@steehtahe supply system from clogging.

The plant has been running accurately sincafl2t@@&iand has had a profit of 120,000 Edirgtin it

year (without return on investment). Manydnisegstbave already got in touch.

Mister von der Marwitz is currently pondessgesvo i

1. Marketing the knowledge about the newly diesysdtge by founding a new enterprise with an

engineering company.

31 (38)



Study of Best Practices in Biomass Relateg&nterpri
Creation and Development

2. Unhinging a further piece of land of 10G Hemtarthe farm Gut Friedersdorf for foundiagda sec

association for producing biogas to be corneectedeint.

2.6.3 Production of long-distance heat as a by-produbeafurrent production in biogas facilities

In RAddelin, the agricultural enterdsieielin GmbH and Enno Brader @Rk on about 1,100
hectares of the agriculturally useable areaentBgihises have changed their field of prdduction
renewable raw material to create further soincemefby generating current from biomasses in fou

biogas facilities. Simultaneously, workplaicesfédrtrme workers were created.

The four 500-KW modules produce current ttobtesadergy supplier E.ON edis AG. The prpduced b
heat is used for heating the company buildifogswamung the facilities. The remaining éreargyg

with a capacity of 430 KW per facility is ¢cdnsf&ernwarme GmbH Templin and Waldhof Templin (a
institution of Stephanus-Stiftung) via newlyeteohking-distance heat pipes. The flow teenpktiagur
injected heat amounts to 90 — 92°C. The uboit jencedistance heat from Rdddelin is copdmeeabl

than the usual market price. The constructidor ¢chsthieat transfer station and the longdis&nc
pipes amount to about 1.35 million Euro andswizeduvith 300,00 Euro by Brandenburg’sofinistry

Agriculture and Environment on the basis gfatednteral development.

The model of a so-called power-heat couplitgggenergy in an effective and inexpensive ngay. Usi
heating energy can become a further source effondanmers. Two further biogas facilities will b

erected, the by-heat of which will supportlhefshpgown Templin.

2.6.4 Woodchip-based heating centre in Eden

The estate of the former juice manufacturerii@eigemObstbau-Siedlung Eden” was used &mset up
ecological heating centre with a capacity oforGbié&\Wasis of biomass (woodchips).

The boiler plant was produced by the AustpaiseMAWERA,; it is fully automated and cathoutrk wi
monitoring for 36 hours. The new heating cosyg&nned by Ingenieurbiro IEK from Cottbus and

erected by local enterprises.

The heating centre transfers the heat into areeety local network of about 750m which gupplies
number of houses in Eden, among them a saimbaigartan, the doctors’ surgery, a physiothieeapist

local administration and some one-family houses.
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About 2,600 sm? of woodchips are required famrthalligeat production; they are generatethduring
process of tending the surrounding foresthoedatered woodchips made of the by-productsed road
care services. Furthermore rest products bipllaatation Eden are ecologically used aretidi§pos

In addition, the forestry service of the regimakeanoney by selling the woodchips madesoivitradre
which brings further financial means for cleariorgsts. — The new heating centre helps tb suppo
regional economic cycles and is an exampldaipaiaedoenvironmental protection can be thteitinke

the economy.

2.6.5 Biomass power plant with a simultaneous dry-weefgation Agrargenossenschaft Pirow
e.G.

Every year, the enterpAggargenossenschaftsbetrieb Pirgenerates biogenetic rest material from
keeping animals: these are about 4,500 m? ofaiui and 3,000t of solid dung which are further
processed in the plant. Additionally 5,700¢fmds in the form of maize silage are pordaned

area of 115 hectares and also used for genezeging 8o far the high own demand of thermdbenerg

pig sties was generated from fossil fuel whidkediasth considerable costs.

The power-heat coupling facility does notwrtly miéet this demand, it can also be usedytdZuppl
residential units with heat. By simultaneouslyngengeable heat and electrical energymalnusgtiof
the generated biogas becomes possible.

Dimensions:

BHKW: 2 of their kind 250 kW

Thermal output: 391 kW each

Wet fermenter: 1,500 m3

Post-fermenter: 1,500 m3

Final storage: 2,560 m?3

Dry fermenter: 4 of their kind 150 m? each

Substrates: maize silage, liquid manure, tugkekidken dung, solid cow dung
Area of operation: 1,528 ha

Capacity: 10-49 t/day
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2.6.6 Logistics solutions

The enterprigiolistic GmbHhas developed a company concept that has itleeegsaldy and security
in the supply of fuels. Customers need conthséguaity in their supplies. Thus biolisgtistakfie,
cost-efficient prices and ensures certain tqualitgds with the help of its network. Thegfeovices
are offered:

- collecting wood in forests and as a resd#iaafdarcare activities in “energy stores”

- processing the wood into high-quality woodchips

- price-worthy delivery of the woodchips tosthe use

- networking the supply logistics

- executing landscape care orders

- application of wood care concepts (priveadtediodesits)

biolostic GmbH markets more than 250,000 mé(peregasing trend). It employs five peopsiticBiol

GmbH actively supports the campaign “cultifralibwadd” - the farmer as an energy generator.

2.6.7 Forming clusters

Headed by four main partners whichaen GmbH, Rohrplan GmbH, Uckerwerk Energietechnik
GmbH and the Technical College Ebersyeatdenergy cluster is currently being forraeherdly rich

region Barnim/Uckermark. Thus a cooperatiorelognfaethe first time that comprises the complete
value-adding chain from the original agricofuctign to the sale of energy. Thereforeghadaam
important pillar of the rural development gabeczatie an energy generator and can thus make his
contribution to the protection of the climaten@saidtain the cultural environment which isrbased

modern way of managing a business.

The 23 founding agricultural enterprises auahgrand selling biological energy (fueladheaid g
current) in northeast Brandenburg and optimizomgbihation of biological energies with drmrgies
other renewable and fossil materials. They hHamsaves a target which they try to reaen wigeth
the other economic clusters. The central rédggodudter is the Uckermark and Barnim arglaelLater

cluster will have an effect on neighbouring+atgorecross national borders.

The activities are embedded into the energy ofitia¢ districts Barnim and UckermarkBa&letn”.
In the long run, the enterprises of the iplaaticegenerate more energy than needed iorthe aksgp

from renewable sources. The production thattbrosmusumption of the region (fuel, thernyahederg
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current) will be sold. If possible, the valgepaalckss is completely run in the structukatgveeeand

can thus give new momentum to the developmenosthtirural area. Thus existing structusesiare u

the growth potential in the region can be steehgiikesting workplaces can be maintained and new
workplaces can be created.

A basis for forming clusters in the model regiorUB&ermakr is a “Regional Network of Regenerati
Energies” which was initiated by Mr Hampeldewtloped in the last few years. Since 20@@é&rhas
supported with financial means of the Feddrgld¥i@snsumer Protection, Food and Agri¢hiture wi
the programme “Regionen Aktiv’. As a parttafatie e working team BIOGAS has emergeth The tea
consists of farmers, skilled craftsmen, plamgieexrg’ offices, metal processing companibtEand S
that have already erected and now run bioties dacilialso invites those people and orgartlzation
are interested in erecting and running suels.fad¢ikt plan foresees to erect a total nuntber66f 4
facilities within a period of three to fivengetwsrdegrate them into the energy developoegis af

the districts. The complete potential of deeeritiadas facilities is estimated to be badéd@rd00
facilities and plants in the northeast of BreamdEmbueached turnover made in building ke ifaci
about 1 million Euro per facility/plant andicaredsed to about 120 million Euro/year otiipgoy se
current (according to the legal regulation ableeeeergies) while the facility is operatiegofhheus
further potentials in the value-adding proessatirgy heat have not yet been taken intoatmmside
While forming the cluster, new ideas for oppiphglhyg energy on the basis of biogas arelgonstant
developed. One example is the application oéregtedor cooling which provides new oppastunitie
preserving and further processing agricultucés prothrms.

Due to the energy initiative in the region elndtéranitiative there is a constant demandviativie
solutions for technical problems which caneweatarket chances and business fields for many smal
companies in the region. Thus the people heot wnlly develop technical know-how, but also
competencies in other fields that are linkdte vgémeration and application of renewable .energies
The Technical College Eberswalde will playl aotemtréhe innovative process. On the ortbdrand,

will be innovations in the SEMs of the reglon,otimet hand all partners must learn to idgreasing
generate and use renewable energies; the TechagmEberswalde will be a key partner imngupport

such learning processes.

At the end of the development stage, the regadronly export the energies and the techutioakso
and facilities for producing biogas, they wilpplgahe “blueprints” for integrated, comgegtscand
models and the belonging competencies.
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Currently, ten biogas facilities are in thegdtagenthree of them have already been ag@odeho

be erected this year. They will be part of thplaewed biological energy farms. On somefafrtigse
bigger solar energy generators have alreadyndeerariew months. The project “farms forabiologic
energy” introduces the modern technologiesniengiiic uses and a sustainable productioasselsiom
and other forms of renewable energies to thlmublioadThe model character of these projiscts is a
underlined by qualification courses for faoheodogests, community administrations, poditicianss,

pupils and children.

3. CONCLUSIONS

This study contains the best practice exampkecraeygion of the Biobusiness — project; lBurgos i
Spain, Tampere region in Finland, Pomurje ia, &leménal Hungary in Hungary, and Nordthaedngen

Brandenburg in Germany.

Each region presented several best practidesdéahbiogas and biomass production, teshaontbgi
usage, as well as companies and associatigracBess are hoped to serve as good examfiies for o
regions to use in the European Union. Difiésesfteierprises, technologies and promotsoalldo

be picked up and learnt from.

36 (38)



Study of Best Practices in Biomass Relateg&nterpri
Creation and Development

BIBLIOGRAPHY

BIBLIOGRAPHY USED BY PROJECT PARTNERS

Tampere Region
Olavi Raunio, Puhdas Energia Ltd

Jarno Kolehmainen, Naava Energy Ltd

Nordthueringen Region
http://www.fh-nordhausen.de/917.0.html
http://www.fh-nordhausen.de/flaechen-und-§tafffebtl
http://www.fh-nordhausen.de/915.0.html

http://www.fh-nordhausen.de/regenerative-emailq®teml

http://www.fh-nordhausen.de/forschungspropekte.0.ht

http://www.fh-nordhausen.de/auqust-krameXdirtistitut.
http://www.swl.de/de/aktuelles/artikel/bisehbffarod

http://www.etl-gmbh.de/ref bmkw bischofferode.htm

http://www.btn-biotechnologie.de/referenzen03.html
http://www.tll.de/ainfo/bga info/bga 0806.htm
http://nat.nt-web.de/htmlversion/objekt.php?id=58

http://www2.nuv-nordhausen.de/index.php?id=132

http://www.btn-biotechnologie.de/referenzen02.html
http://nat.nt-eb.de/htmlversion/objekt.php?id=59

http://www.btn-biotechnologie.de/referenzen05.html

http://ib-franke.de/joomla/ge/sonstiges/wippatdorf.

Pomurje Region

Study of Energy Balance of Pomurje (LEA Pdd6lirje, 20

Study of Energy vision of Pomurje (LEA Pon@)rje, 200

Annual Report of the Panvita Group, K&h RE&kKOTEH d.o.0., 2006
Interviews with entrepreneurs and investors

http://www. panvita.eu

Milan Fras, Biopel Ltd
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Stefan KovaEkotech Ltd

Marjan Kolar, Biogas plant in Logarovci

Bojan Kuzma, District-heating system in muQiaimedita

Stojan HabjanRE heat, energy production and distributiarn koBse, Martjanci

Brandenburg Region
Mr. Bernhard Remde, Ministry of rural development

www.mluv.brandenburg.de

Burgos Region
Carlos Martin, Managing Director — MolienddagiGne®ud. (Molygrasa)
Arturo Rica, Managing Director — RIBSA

Central Hungary Region

http://www.biomasszaeromuvek.hu/

http://www.agrospec.hu/

http://www.megujuloinfo/oldal.php?lang=en

http://www.jovohaz.hu/jovohaz-main en.html

http://www.energiaklub.hu/hu/
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