a b (;: W e Newsletter 02/2013

Implementing Advanced Concepts for Biological Utilization of Waste

Pilot A

Past and coming
steps

Weekly engineering
meetings have been
continued

Engineering finished
Nearly all
components
procured
Mechanical process
installed

HVAC system
installed

Electricity and
automation nearly
installed

Control system being
developed

Discussions with WP3
partners to prepare
for testing periods in
Finland, Poland and
Sweden

Envisaged Start-up at
Savon Sellu, Kuopio,
Finland 7.1.2014

Investor event in
Kuopio 12.2.2014
Investor event in
Helsinki region
Spring 2014

Baltic Sea Region

Programme 2007-2013
Part-financed by the European Union
(European Regional Development Fund
and European Neighbourhood and
Partnership Instrument)

In the first ABOWE Newsletter, the project as well as Pilots A and B were introduced.
In this second newsletter we give overview of the project proceedings so far.

Pilot A nearly finished

During Period 2 (June-November 2013) Pilot A has been realizing from designs - component by
component - into an almost finished semi-industrial pilot plant, within Savonia University of
Applied Sciences, Kuopio, Finland. This is result of good co-operation among Finnoflag Oy,
Savonia University of Applied Sciences, other companies mainly from the region as well as Savo
Vocational College.

Process room of Pilot A during installations.

Dr. Elias Hakalehto, Finnoflag Oy; Technical manager Anssi Suhonen, Savonia University of Applied
Sciences; Project manager Ari Jddskeldinen, Savonia University of Applied Sciences.
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Emphasized

Pilot B originally had
been constructed as a
machine, with the focus
to test the feasibility of
several substrates on
pilot scale. In the
ABOWE project it
transformed into a place
of learning with the
focus to train the
operator and the social
environment.

Vygintas Dauksys is now
a trained operator, with
experiences, knowledge
and competencies in the
fields of trouble
shooting, feeding
strategies, substrate
analyses and
communication.

Olga Anne enabled
diverse contacts to
various stakeholders in
Western Lithuania who
could during the Pilot B
Lithuanian testing
period get to know
different specifications
of anaerobic dry
digestion.

Pilot B is now in Estonia,
and in Lithuania it
continues to have an
impact. Especially in
Svéksna where the
implementation of an
anaerobic digestion
plant shall become
more concrete.

Pilot B in Lithuania — a short review

Operation

The operation of Pilot B in Lithuania lasted from
30t of April until 8t of October. In this five month
the digester had been fed with different substrates
with regard to the scenario development for
Lithuania, that is shown in the right figure. Main
substrate was cow manure, combined with the co-
substrates distillery waste, food waste and algae.

Relevant parameters of the digestion process were
analysed on-site and in Ostfalia University of
Applied Sciences’ lab-scale digesters which had
been fed with the same substrates. The results
showed, that process of Pilot B and lab-scale
performed well, which is an important finding for
the further process in Lithuania.

cow manure only

Scenario development for Lithuanian case study

Pilot Plant B Farm Scale Large Scale

Scenario 1: cow Cow manure +
manure + distillery waste:

distillery waste Calculation based Scenario 142;

on plant model Calculation based

10 kW CHP unit on plant model
500 kW CHP unit

Scenario 2: cow
manure + food
waste from
schools and
kindergartens +
algae

Cow manure:
Extra scenario: Calculation based
on plant model

10 kW CHP unit

Scenarios for Lithuania.

Calculations

The technical performance was accompanied by
data collection regarding the substrates with
economical calculations that will deliver criteria for
decision-maker.

For that the investments, costs and revenues for
planned plants are considered specifically. The
results are shown visually and discussed, so that
the sensitivity of different data are clear for
possible investors. The figure on the right hand
side shows two scenarios that differ considerably.

The basis for the calculation could be created and
will be used to calculate possible implementations
in the further process in Lithuania.

Cumulative discounted cash flow

=#=financing model 1
=p=financing model 2

Economic consideration of scenarios.

Events

To inform the public and the stakeholders three

events were organized:

1. Stakeholder meeting in June, to inform about
Pilot B and to gather expectations from the
experts.

2. Stakeholder visit in July to give an on-site
impression of Pilot B (see figure).

3. Investor event in October to present the results
of operation and the Investment memo.

With the events more than 40 national experts and

multiplier could be reached personally. One result

is to go further in the process in Lithuania by
considering in more focused way the
implementation of an anaerobic digestion
technology in Svékina.

National experts at Pilot B.

Baltic Sea Region
Programme 2007-2013

Part-financed by the European Union
(European Regional Development Fund
and European Neighbourhood and
Partnership Instrument)

Thorsten Ahrens
Ostfalia University of Applied Sciences
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Past and coming
steps

Pilot B

Pilot B is
implementing dry
digestion
technology for the
production of
biogas.

Pilot B activities
have been finished
in Lithuania.

The first Investor
Event was held on
4. October in
Klaipeda, Lithuania
in which
information from
pilot tests, regional
modeling and
business models
was presented and
discussed.

Pilot B activities
will next take place
in Estonia and then
in Sweden.

Investment events started from Lithuania around
Pilot B - dry digestion system

ABOWE Investor events around Pilot A
and Pilot B aim to support investments
for a dry digestion system in the target
regions with the help of

« technology testing period in the

testing site,
* business model workshops as well as
* regional modeling of the system.

Business model workshops were started
by Savonia University of Applied
Sciences in Lithuania and respective
workshops will be organized in Estonia,
Finland, Poland and Sweden.

University of Eastern Finland carried out
regional modeling of biodegradable
waste with joint collaboration of
Klaipeda University project team which
used official Lithuanian data sets. In
addition, Ostfalia University of Applied
Sciences produced practical testing
information for modeling in the
Lithuanian target area which considered
Teldiai, Siauliai, Taurage, Klaipeda and
Panevezys provinces.

Savonia University of Applied Sciences is
elaborating Investment memos around
the pilot technologies. The Business
Model CANVAS is utilized with some
added features.

The used business model process
includes evaluation and ranking of
business model items, which is helpful
and practical in the identification of the
core business model.

The methodology has been developed

and tested in SME pilots in Finland and
Oregon, USA, and will be implemented
in Lithuania.

In order to find out the most suitable
options for Lithuanian SME’s biogas
model, the Lithuanian experts had been
invited for pre-discussion in the middle
of September at Klaipeda University
(Figure below). This meeting between
Savonia University of Applied Sciences
and Lithuanian experts determined
Lithuanian vision and conditions relating
to dry digestion solution for
biodegradable wastes.

Olga Anne
Klaipeda University

Tuomo Eskelinen, Miika Kajanus, Mervi

Lappi
Savonia University of Applied Sciences

University.
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Feasibility of the dry
digestion system was
discussed with local
experts at Klaipeda
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Partnership

Lead partner:
Savonia University of
Applied Sciences, Finland

Partners:

* Ostfalia University of
Applied Sciences,
Germany (Pilot B
leader)

Marshal Office of
Lower Silesia, Poland
Klaipeda University,
Lithuania
Malardalen
University, Sweden
Estonian Regional and
Local Development
Agency, Estonia
University of Eastern
Finland, Finland

External service provider
for microbiological and
bioprocess consultancy for
Pilot A investment and
testing:

Finnoflag Oy, Finland

Six testing sites in five

countries:
Farm of Rima
Dauksiene, Lithuania
Savon Sellu Oy, Finland
0oU Kaarli Farm, Estonia
2GO Gac Ltd, Poland
Vafab Miljo AB, Sweden
Hagby Gardsfagel AB,
Sweden

Other associated partners:

* Telemark University,
Norway
North Savo Centre for
Economic Development,
Transport and the
Environment, Finland
Jatekukko Oy, Finland
Berndt Schalin Board
Advisors Oy, Finland

Regional modeling was used to support decision-making
in Lithuanian target region

Modeling consisted of
calculating regional feedstock
potentials, maximizing
operational income for the
system as well as GHG
allowance reduction
potentials and labor demands
for the optimized system
(Figure below).

The largest and most
important biodegradable
feedstock potentials from
cattle solid manure as well as
municipal solid waste were
mapped in the target region.

System considered
biodegradable waste
utilization in the biogas CHP
system considering feedstock
transportation, biogas heat
and electricity production as
well as the delivery of heat
and digestate to the end
users.

The most cost-efficient
solutions for biodegradable
waste utilization in biogas
electricity production were
found in provincial scale.
Two biogas CHP plant would
be able to handle successfully
household biowaste from the
target region while most of
the district heating networks
would be potential areas for
systems that utilize cattle
solid manure.

Feasible electricity
production potentials from
household biowaste and
cattle solid manure were
found to be in total 15
GWh/year and 41 GWh/year,
respectively. These kinds of
systems would give direct
work for some tens of actors
in transportation and plant
operations.

Based on the modeling
results, actual planning in
practical level can begin. As
regional potentials and
feasibility of the system has
been now elaborated, it is
up to actors in the field what
kind of business plan,
agreements, feedstock,
technology, end users and
revenue can be obtained in
each specific cases.

Lithuanian case results can
be downloaded from
ABOWE website in the
beginning of 2014.

Tuomas Huopana
University of Eastern Finland

Olga Anne
Klaipeda University

Input data:

Regional model:

* Regional information about feedstocks and end users
* Information from practical testing
* GIS data through Inspire directive
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* Operational income for the biogas CHP system was maximized
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Information flow sheet of the regional model in Lithuanian case.
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