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Small-scale biogas plant (installed capacity 75 kW).
Feedstocks: cattle slurry (10,950 m3/year)

Energy use: heat for self-consumption,

electrical energy is fed into local power grid.

Digester: 600 m3
Biogas valorisation unit: 75 kW
Data obtained from a report of Bio4Gas GmbH Energy production: 630 MWhe/a; 740 MWhth/a
Investment: €500,000

Estimated payback period = 6 years
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Introduction. Cost reduction possibility:
Integration of biogas plant

Combined heat and
power unit (CHP)
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Introduction. To consider

Availability of area

Investment costs

Availability of substrates

Provision of electricity and
heat
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Why BIOGASS project?

Background:

Small-scale anaerobic digestion (AD) is an economically feasible
and environmentally sound solution for agro-food waste.

However, AD is not widely implemented in the agro-food
sector yet. Why?

The following non-technological barriers have been identified:

e Need of new business models to reduce the high dependency on
governmental support to renewable energy.

 Need of scale-adapted technology models.

e Need of energy demand management models.

e Lack of knowledge, skills and confidence in small AD technology
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Objective:  Promote the sustainable production of renewable energy from the biogas
obtained of agro-food wastes in small-scale concepts for energy self-

sufficiency.

Main results:

Small-scale AD model.
Business collaboration models.
Build-up of skills and awareness on

small-scale AD.
Set the ground for new investments.
Webpage.
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Main impacts:

Enabling policy: diagnosis of target groups,
improvement of public bodies and policy
maker’s awareness.

Preparing the ground for investment.
Building capacities and skills.
Changing behaviour & informing
stakeholders




About BIOGAS3 . Activities

: Transferring information ©
: 7. Communication Ylf @BI0GAS3project
www.biogas3.eu
6. Face to face
activities o
5. Training

April 2015 = 77 :
: Compilation of 4. Small scale 0 :
i information technology
: handbooks 3. Software tool e N
small

‘ 2. Business
collaboration

models. 1. Diagnosis of Agro-food

March 2014 Industry.
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A

Main results

Publications (Reports, Handbooks)
Software tool feasibility studies
Webinars + Workshops + Visit tours
Video + Website

S

On-line training + Face-to-face training

Set the ground for new investments of small-scale AD
(feasibility studies with the software tool and
networking between AFI and biogas plant providers)
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BIOGASS publications

e Report small-scale AD in agro-food -
companies: potentials and barriers gas -
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Small-scale AD in agro-food companies:
potential and barriers
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Sustainable small-scale biogas production from agro-food waste
for energy self-sufficiency
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Results of the Report small-scale AD in agro-food companies:

gaS potentials and barriers

Barriers identified in the implementation of

biogas production In the aqgri-food sector

The following aspects have been identified through the conducted surveys as the
most important barriers for the development and financial viability of a biogas
plant

e Variability on characteristics and production time of the residues and other
organic substances

e Logistic costs. Intermediate stages (e.g. collection, transportation to the plant,
storage...)

 Diversity of technologies for Biogas Plants and perception available commercial
plants are too big.

e Competition with other products (compost, landfill, alcohol production, etc.)

e Energy needs are sometimes different that energy produced by biogas plants and
there are not incentives to sell energy to the grid

e In some countries, lack of regulation and financing or subsidies to biogas plants
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Small-scale Anaerobic Digestion
Business Collaboration Models (BCM)

Co-funded by the Intelfigent Energy Europe
Programme of the European Uinion

Handbook:
Small scale Anaerobic Digestion (AD)
Business Collaboration Models (BCMs)

Sustainable small-scale biogas production from agro-food waste
for energy self-sufficiency
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Results of the Handbook: small scale anaerobic digestion
gaS Business Collaboration Models (BCM)

sSuccess stories

Success stories related with the construction of small-scale biogas plant are identified
in the countries that comprise the Biogas3 project
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Results of the Handbook: small scale anaerobic digestion

S

Business Collaboration Modles CM

Success stories: Spain

BCM: Private investment. A
synergic model is applied for
operation of the biogas plant
between agri-food
companies close to the
biogas plant

Co-funded by the Intelligent Energy Europe
Programme of the European Union
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Description
Biogas plant Located in
Iscar (Valladolid).

This plant treats agri-food
by-products from
processing industries of
vegetables and potatoes.

Thermal energy produced
is used for salf-
consumption and the rest is

sent to poultry
slaughterhouse.

Operator; Santibaniez

Energy.
Customer: Grupo Hidalgo

-

ISCAR BIOGAS PLANT

ergic model is applied for operation of the biogas

Characteristics
Substrate treated:
2 800 tonnes/year of by-products from processing industries
of vegetables and potatoes.

Biogas valorisation unit: 100 kW,

Energy production:
950 MWh per year.

Installation:
Pre-treatment tank: 30 m?
Digester: 570 m*
Postdigester: 300 m*
Gasholder: 533 m°
Digestate tank: 900 m*

Investment: 0.41M €

Funding by: Own resources. & Synergic model is applied for
operation of the biogas plant.

Estimated payback period: & year.

Strong points for success:

i

o Valorisation of thermal energy.
o Digestate is used as fertilizer in agricultural activities.
o Reducing cost of residue treatment.



SmallBiogas Software Tool & Usage Guide

General data
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Usage guide to use the software and interpret
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Feasibility of small-scale biogas plants to promote the
installation of small scale biogas plant (ongoing)

smallBIOGAS tool

On-line tool, acces through website of the project www.biogas3.eu

e [Interface
e Report
e Functions

Smallbiogas allows to analyze the technical, economical,
environmental feasibility of a small biogas plant.

The tool generates a report that will serve the user in making
decisions

Co-funded by the Intelligent Energy Europe
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BIOGAS® publications
Handbook of small scale AD technolog

SUSTAINABLE SMALL-SCALE BIOGAS FROM AGRI-FOOD WASTE FOR ENERGY SELF-SUFFICIENCY

Co-funded by iha Inteligent Energy Europe
arapan Linion

all-in-one

solution for the
aterial mixing
put an agitator);
integrate the
the CHP system;
ion from 3.5 to
-} (methane 55%)

eGmina, Infrastruktura,
Energatyka Sp. z 0.0,
Established since: 2006

> NITRATE LEACHING

@ Ziota 54, 45-543 Opale
POLAND EGIL/E7E/EWG, Nitrates Regulation

Wasserhaushaltsgesetz (WHG, §2, 44, 47)

Tel/Fax: +48 77 416 70 84 Oberflachengewasserverordnung (0GewV)
Mobile: +48 662 380 472

V) Grundwasserverordnung (Griv)
> H AN D Bo o K < wrw.egie.pl — > RISK OF EMISSION OF METHANE AND
kontakupegic.p) AMMONIA DURING APPLICATION

Dugemittely (E8-Schadsteffgrenzwerte

MNumber of small-scale plants weis des
arganic matter in the input sold this far: < & Contamination limits)
materials: from 5 to 15%. e e Bundes-Immissionsschutzgesetz (BImSchG)
Main technical parameters: i E" : 'E > ODOUROUS COMPUNDS
+ @ rectangular, welded and air- . - T —— o ‘ ' 9 ‘ ' ‘ ' —_— Bundes-Immisslonsschutzgesetz (BImSchi, §3)
i K (i aminal power (Kivs 'E g Fangh i crt {Eurafyear] El 4 2 5
tight carbon steel tank {inside e 35000~ 100000 | 3008 - 5,000 ' E == am Codice Civile {gute landwirtschaftliche Praxis)
dimensions: 2.5 x 2.5 x 12 m; 1 vl , W
! BloAbfy > TRANSPORT SYSTEM
A —— Dingemittelverkehrskontrolle (DVK)
ALANCE
verordnung dber das Inverkehrbringen und
Befordern von Wirtschaftsdinger (WdingV)

> REGULATIONS RELATED TO USE OF HEAT

Bundes-Bodenschutzgesetz (BBodSchG)
Kraft-Warme-Kopplungsgesetz (KWK-Gesetz, §3

Bundesnaturschutzgesetz (BNatSchG)
Abs, 2; §4 Abs. 1, 4)
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Results of the Handbook of small scale AD technology model

Results from the use of the tool

Some models of small > MODELS
biogas plants were
made with help of the — ekemonges
Software too! developed Sy v sisides saicorsmpiion T no datat - no daiat. .m0 a5 oo datsh e daEaS no datat, e dAEE:

n the p/’ojec[ 30 kW.no subsidies sale of energy - 456 e LR G 71 (S - 1 b O Flm >15

30 kW 30% subsidies self consumpotion | nodata* nodata* no data* nodata® no data* no data* no data*
' - - 1R - i __.>15 10,54, 13,36

_______________ >15  »18 318 1a14 15

(533 1 5 1330 >15 15 1437 >15

The models were made 66 580 1226 315 >15 990 >15
) D T 5931 12,9 |15 1008 >15
with the same tion | 10,94 64 12,79 it 15901 >15
______________ 180 >15 1047 15 >15 909 ____ >15

substrates and ~ 100kw 30% subsidies self consumpotion 6 SR U (U N U

480 18 7121 2 St 15 637 >15

technology SR PAYBACK PERIOD (years)

___lreland____France ___Sweden __Germany_ Poland ___
E _“‘_”_‘_.4_-,,8_3-':__‘_. .__549.4.:_. .A_‘]-_QLz.?LA_A..,?15?.:..._‘._3L8.2_:
400 382 290 997 __ __ 668 ____ 309

DRY Model (with CHP) ..
30 kW no subsidies self consumption

; 30 kW 30% subsidies self consumpotion | 249 215 338 4,16 719 530 2,68
It may Sh,OW d/fferent 30 kW 30% subsidies sale ofenergy | 1,58 4,48 267 203 695 468 2,16
results in different ;L : |

countrie since the tool
calculates parameters . , .
based on each country 100 kW 30% subsidies self consumpotion ______no data* __no data®__no data* __ino data* _jno data® _no data® __ino data*

100 kW 30% subsidies sale of energy r 2,61 >15 7,65 7,85 >15 8,21

* the defined needs of energy are higher than the production of energy from biogas (the software SmallBiogas does not generate
results in such cases)
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Biogas3 On-line Training

' i Capituln 4 - Ecoromia cf x Y| | ey, microphilkas.camy; = V.| Utllzacin del bioges &

€« C' [ renewables-online de/mod/bock fview php?id=16628chanterid=3585
= Aplicaciones Google - BVDF - Bundesver... lander germany a... (] Importado de Inte...

Renewables Academy Online My profile -~  English (en) -

Biogas 3 Espariol

Dashboard - Interactive - Bionas 3 - bingas3ES - Topic 4 - Capitulo 4 - Econamia e 1as plantas de bingas & peousha escala

Table of contents
7. Modelo digestién por via humeda - 30 kWel

1 Economia de Ias plantas de biogas a
pequefia escala Las dos secciones siguientes representan modelos tedricos de plantas de hiogas a pequena escala, y han sido desarrollados par
la herramienta de calculo de BIOGAS3 smallBiogas. Esta herramienta permite desarrollar un estudio de viabilidad, para evaluar el
) rendimientn econdmico antes de implementar una planta de biogas en una granja. Para realizar un estudio de viahilidad, visite por
3 Riesgos especificos de |as plantas .
b , favar este LINK y pida asesoramiento al socio en su pais de BIOGASS

e bingas

2 Estudio de Viabilidad

4 Riesgos especificos de a5 plantas Se estudia un modelo para una granja de gueso. Los sustratos disponibles son las deyecciones de cien vacas lecheras (estiercal
de biogas () v puring asf como los subproductos industriales v 10s residuos de la produccion de gueso de dichas vacas (suero de quesa y
B residuos del queso). Estos sustratos alimentan un digestor de tecnologia hoimeda. El hiogas obtenido se utiizara como
5 Viabilidad econfrmica de 135 plantas . P . : .
combustible en un motar CHP, cuya produccitn de energia eléctrica y térmica se vendera a la red de distribucian

para autoconsumo

5.1 Inversitn y costes anuales
8.2 Estructura financiera « 785t e estigreol de vaca lechera
« 1507 t de purin de vaca lechera
- 8158 tde suero

« 6 tde residuos del gueso

Los sustratos introducidos anualmente en el digestor son

5.3 Ingresos de la generacion de
energiay de subproductos

6 Modelos de colaboracion
empresarial

6.1 Cluster empresarial

La siguiente tabla muestra la cantidad de residuos introducidos en el digestor, y los parametros méas importantes relacionados con
1a produccion de bingas, os costes, 103 ingresos, el plazo de amartizacion y |a contribucion al ahorro de emisiones de CO,

i : iz - -
8.2 CODperacion y tonpetentia is de un modelo digestion por via himeda - 30 kWel
6.3 Sinergia
6.4 Accifin colectiva Input Cantigad de residuns en el digestor (material fresca) 3.117 ton/afio
6.5 Cooperativas
o . Cantitad de residuns en el digestor (material seca) 391 ton/afio
7 Modelo digestion por via
humeda - 30 kwel
i i Cantitad de residuns en el digestor (material seca 318 ton/afio
§ hodelo digestion por via seca - 60 organica)
KWWel
- 3
Caracter(sticas | volumen del digestar 401 m
de la planta
Administration Tiempo de Retencidn Hidréulica 45 dias .
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Website: www.biogas3.eu
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WEBSITE: Follow-up of all the activities of the project
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Paz Gomez (AINIA)
project coordinator

pgomez@ainia.es
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