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About BIOGAS?

e Implemented within EU-programme Intelligent
Energy Europe

e Aims to promote renewable energy supply
e Small scale agri-food biogas production

e Using agricultural waste and food processing
waste

e Producing energy for self-consumption

Contribution to secure, sustainable and competitively priced energy for
Europe by promoting new and renewable energy sources and supporting
energy diversification.
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The team of BIOGAS?3

Partner
Organisations:

AINIA, FIAB (Spain)
ACTIA, IFIP (France)
TCA, DEIAFA (Italy)
RENAC (Germany)
FUNDEKO (Poland)
JTI (Sweden)

IrBEA (Ireland)
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250kwe — 5MWe scale
Capital Expenditure of €4-5m / MW
Feedstocks: Energy Crops

Feedstocks: Waste Materials
Feedstocks: 10,000 tonnes to 200kt

Currently 2 in operation in Ireland
3 under construction
Potential for “a few dozen”
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Developing World Digesters
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Genesis of BIOGAS?3

e Biogas plants to suit farms and food processors — without effecting
current operations

e Using cow slurry to provide gas onsite for milking operations (hot
washing, milk cooling)

o Converting food processing waste (whey, off spec product etc..etc..)
to biogas for process heating / cooling / electricity
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e Agricultural waste & Products
— Animal slurries
— Harvest residues
— Grass / Maize / Cereals

e Food processing waste
— Meat/fish processing waste
— Dairy waste
— Brewery spent grains
— Vegetable waste
— Waste from prepared food factories
— Sludge from waste water treatment plants

e Waste Management / Sludge Management
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Potential Substrates

) Methane Heating value Electricity Electric value
Substrate Dry matter Blogas Content Net Energy 90% efficient 35% efficient 19c¢/kwh
m3/ton fresh (not including heat
[%] weight % kKWH / Tonne @8c/kwh [kWh el./ton] valic)
Cattle Manure
8 25 60 162 € 11.70 57 € 10.80
Pig manure 6 20 60 130 € 9.36 45 € 8.64
Milk whey 8 58 53 333 € 23.97 117 € 22.14
Brewers yeast
(pressed, cooked) 25 152 62 1021 € 73.48 357 € 67.87
Potato pulp 19 108 50 585 € 42.11 205 € 38.89
L SO 15 60 55 357 € 25.73 125 € 23.77
waste (rumen)
SRR AU T o 570 53 3272 € 23557 1145 € 217.57
residues
Corn silage 35 216 52 1216 € 87.58 426 € 80.89
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Biogas Technology
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Biogas Technology

How can Biogas technology support agro-food
companies?
e Recycling organic residues - time and cost savings

e Providing company with own produced electricity and heat

— Covering energy demand of company and contributing to energy self-sufficiency of
company

— Improving company’s energy efficiency

— Independence of energy providers and market prices (e.g. feed-in tariffs)
— Reduction of energy costs

— Sustainability of processes
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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 concrete tank

Biogas valorisation unit: 75 kW boiler.

Energy production : 630 Mwhel/a; 740 MWhth/a

Investment: 500,000€

Estimated payback period = 6 years

Data obtained from a report of Bio4Gas GmbH
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Small-scale biogas plant (self-built, low-cost).
Feedstocks: cattle slurry, whey, pig slurry

Energy use: heat for the housing and the cheese plant.
Digester: 150m3 concrete tank

Biogas valorisation unit: 50kW boiler.

Gas production : 150-180m3 biogas/day

Investment: 35,000€

Annual Maintenance cost (estimate 5% CapEx €1750)

Data obtained from a report
of the BIOREGIONS project
(www.bioregions.eu)
compiled by Patrick Daly
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Methanogen, Waterford

Built 1992 — running ever since

2 x 70m3 insulated concrete tanks, Fibreglass top
€35,000 Initial investment

50kw Heat output

Co-funded by the Intelligent Energy Europe WWW . b I Og a S3 . e u

Programme of the European Union




University of Southampton Science Park (UK) Data from SEAB energy (seabenergy.com)

Small-scale biogas plant, containerized, by SEab Energy Ltd
(Model Muckbuster®)

Feedstocks: 410 L/day of kitchen food waste, cooking oil and
spent alcoholic drinks.

Energy use: electricity and heat used in the business park offices
and research labs.

Biogas valorisation unit: 8kW CHP engine.

Biogas production: 46m3/day

Electricity production: 35MWh/year

Investment: 120,000 €

Annual operation and maintenance costs: 6,000 € In this case, the power of the biogas plant is under-used.

Energy savings: 3,380 € The plant has the capacity to produce 64MWh/year and it is
Heat savings: 1,810 € only producing 35MWh/year. At full load, the payback
Waste management savings: 12,470 € period without feed-in tariffs would be reduced to 7 years.

Digestate value: 1,170 €
Payback period: 4 years (with feed-in tariffs). Estimated in 9 years without feed-in tariffs.
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Digesters in Ireland

Roughty Valley Kerry Pig Slurry

Co-Op

Campile Kilkenny Cattle Slurry +

Community

Methanogen Waterford Cattle Slurry +

Ballyshannon Wexford Food waste, cattle
slurry

Green Gas Limerick Cattle Slurry, food

processing waste

2 Digesters currently undergoing commissioning
2 Digesters currently under construction
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Recommended Reading

- o
» RASE Report on anaerobic  o{ omsyius [FEE8
digestion '

GROUP

A Review of
Anaerobic Digestion

Plants on UK Farms
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About BIOGAS?
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What can BIOGAS® do for me?

Free training courses & workshops
— On-line and face-to-face
— Choice of basic courses, specialised workshops, webinars...

Personalised feasibility studies

— With the software smallBIOGAS, to check if your feedstock and site
are suitable for a small-scale biogas plant.

Networking and one-to-one activities

— Contact to specialised biogas plant technologists and technology
centres that will help you to outline the best project

&

Implementation of hew small-scale biogas plants

Aiinde.
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BIOGAS: publications

e Report small-scale AD in agro-food
companies: potentials and barriers

A
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Small-scale AD in agro-food companies:
potential and barriers

BIOGAS®
Sustainable small-scale biogas production from agro-food waste
for energy self-sufficiency
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e Report small-scale AD in agro-food
companies: potentials and barriers

e EU legislative and financial framework for
the implementation of small-scale biogas
plants in agro-food & beverage companies
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e Report small-scale AD in agro-food
companies: potentials and barriers

o EU legislative and financial framework
for the implementation of small-scale
biogas plants in agro-food & beverage
companies

e Small-scale AD Business Collaboration
Models
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Handbook:
Small scale Anaerobic Digestion (AD)
Business Collaboration Models (BCMs)
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SmallBiogas Software Tool & Usage Guide
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‘smallBIOGAS’
Usage guide to use the software and interpret

the results
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Biogas3 Handbook

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

Co-funded by the Insatigent Energy Europe
Programme of the European Union
Controct No:IEE-13-477

all-in-one
solution for the
aterial mixing

Uk an agitator);

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

bintegrate the o Established sinces 2006
the CHF systemm. Ziota 54, 45-643 Opole
ien from 3.5 to BOLAND
(methane 55%)
@ TelfFax: +48 77 416 70 84
Mobile: +48 662 389 472 vy
wwiw.egia. pl
> HANDBOOK < Fonasgeoe
Mumber of small-scale plants weis deg
organic matter in the input sold this far: < &
materlials: from 5 to 15%. e e e Ll
Main technical parameters: 0 -
- [Elacd ]
+ arectangular, welded and air- . ) .
tight carbon steel tank {inside _Nominal pamer (kWel) 3 __Price rangs (€] | GRM cost (Eura/year] ! trs To
dimensions: 2.5 x 2.5 x 12 m: 10 kW @ 7E.000- 100,000 3.000 - 6.000 : E F__ 9 Fl .
' ! - - W Bioabiv
---------------------------------------------------------------- ALANCE

> REGULATIONS RELATED TO USE OF HEAT
Kraft-Warme-Kopplungsgesetz (KWK-Gesetz, §3
Abs, 2; §4 Abs. 1, 4)

EEG 2014 (§23)

Bundes-Bodenschutzgesetz (BBodSchG)
Bundesnaturschutzgesetz (BMatSchG)

Co-funded by the Intelligent Energy Europe Dingegesetz (Dinges)

Programme of the European Union

www.biogas3.

> NITRATE LEACHING

EGO1/676/EWG, Nitrates Regulation
Wasserhaushaltsgesetz (WHG, §2, 44, 47)
Oberflichengewasserverordnung (OGewv)
Grundwasserverordnung (Grwv)

> RISK OF EMISSION OF METHANE AND
AMMONIA DURING APPLICATION
Digemittely {§6-Schadstoffgrenzwerte
Contamination limits)
Bundes-Immissionsschutzgesetz [BImSchiE)

> ODOUROUS COMPUNDS
Bundes-Immissionsschutzgesetz (BImSchG, §3)
Codice Civile (gute landwirtschaftliche Praxis)

> TRANSPORT SYSTEM
Dingemittelverkehrskontrolle (DVK)
werordnung Uber das Inverkehrbringen und
Befdrdern von Wirtschaftsdinger (WdingV)



e Contact your local partner! 0

irish
I r ea bioenergy
association
Michael Hgarty Noel Gavigan
michaelhegarty@irbea.ie noelgavigan@irbea.ie
087-0556630 087-6845977

www.irbea.ie
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Volker Jaensch Katharina Hartmann
jJaensch@renac.de hartmann@renac.de
030 — 526 8958-85 030 — 526 8958-95
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Thank you for your attention
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Potential Substrates
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What is biogas?

e Itis a fuel gas (similar
to natural gas) obtained

from microbial

degradation of organic &

matter in absence of ——

oxygen. e sl

e It can be used to
produce heat, electricity
or be used as vehicle
fuel after purification.

\
J

Cotundesty e et Erry S www.biogas3.eu EVENT NAME. Place, xx/xx/xxxx




A

85

Biogas Technology

What is Anaerobic Digestion?
The basics:

e Conversion of organic material into biogas in the absence of
oxygen

e A complex microbiological process with widespread natural
occurrence (e.g. cow stomach, swamplands, rice plantations,
etc.)

e The climate effect of methane is 21 times higher than that
of CO2 (biogas usually contains about 50 — 70 % methane)
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