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Member countries participating in Task 37

Australia Bernadette McCabe

Austria Bernard Drosg / Ginther Bochmann
Brazil Rodrigo Regis / Marcello Alves de Sousa
Denmark Teodorita Al-Seadi

Estonia Elis Volimer

Finland Saija Rasi

France Olivier Théobald / Guillaume Bastide
Germany Jan Liebertrau

Ireland Jerry Murphy

Korea Soon Chul Park

Norway Tormod Briseid

Sweden Anton Fagerstrom

Switzerland Urs Baier

The Netherlands Mathieu Dumont

United Kingdom Clare Lukehurst / Charles Banks
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Case studies Triennium 2016 - 2018

Den Eelder Farm: small farm scale mono-digestion of dairy slurry.

Green Gas Hub: provision of biogas by farmers by pipe to a Green Gas Hub with
a centralised upgrading process.

Biomethane demonstration: Innovation in urban waste treatment and in
biomethane vehicle fuel production in Brazil.

Profitable on- farm biogas in the Australian pork sector.

Sondrerjysk Biogas Bevtoft: Hi tech Danish biogas installation a key player in
local rural development

Icknield Farm Biogas: an integrated farm enterprise



BIOGAS IN SOCIETY
A Case Story
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DEN EELDER FARM

Small farm scale mono-digestion of
dairy slurry for energy independence and
reduction in greenhouse gas emissions

Specifications of digester system at Den Eelder farm

Technique: mono-digestion

Input (per year): 15,000 tons of fresh cow manure
Capacity: 66 kW electricity / 700 kW heat

Net output (per year): 500,000 kWh of electricity
and 1.5 million kWh of heat
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BIOGAS IN SOCIETY

BIOGAS I GREEN GAS HUB
Provision of biogas by farmers by pipe
to a Green Gas Hub with a centralised
upgrading process

wﬁ.__;:“tﬁ;jm 1000 700 2012
560
Membrane Boo (plus liguid CO) 2014

Table 1: Attero’s gas refining installations at Wijster

IEA Bioenergy Task 37



N Sockry BIOMETHANE
DEMONSTRATION

Innovation in urban waste treatment and in
biomethane vehicle fuel production in Brazil
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BIOGAS IN SOCIETY PROFITABLE ON-FARM
BIOGAS IN THE clrculatod conventional
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Figure 3: A schematic overview of a covered lagoon biogas set-up at a piggeny

Table 1: Results from five feasibility Studies of various Australian piggeries

Piggery B Payback period 10 year return on Total capital cost
Standard Pig Units (SPU)* (years) Imvestment (%) (ALID)

Multi-site farrow-to- 12,692 4.2 128 411,900

fimish

Grow-out unit 5112 &5 7 279400

Sow multiplier 7.08g 18 597 170,200

Farrow-to-finish 5.432 47 151 345,500

Farrow-to-finish &.975 72 By 298,300

* 4 standard pig unit (SPU) has a waste output fvolatile solids production) equivalent to a typical 4o kg (lve weight) grower pig.

ﬁmm = e e e e
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EA Hioesegy: Tk 37, Fatyusry 2013 Souwrce: Pork CRC httpsffporkcre comoawbep-contentfuploads/roryiof) 4 C-102-Final- Report-1304 200 pdf



BIOGAS IN SOCIETY
A Case Story
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ICKNIELD FARM BIOGAS

AN INTEGRATED FARM ENTERPRISE

Table 1: Inputs and outputs of Icknield Farm

Input Qutput
Pig manure 10,000 tfa | Biogas 9.2 million m3/a
g:::::{igs 1,000tfa | Biomethane 4.4 million mifa
Maize/Rye 13,000 tfa 47.3 million kWh/a
Other cereals
if required CHP 360 kW

IMPACT ON THE FARM BUSINESS

The installation of biogas/biomethane plant introduced a
diversification which forms an integral part of the whole farm
management system. Prior to the biogas development the farm
had a three-crop rotation of oilseed rape, wheat and barley. This
has been replaced by a four-crop rotation consisting of: maize as
a spring crop; wheat; rye for silage; and turnips. The latter provide
winter grazing for 2,000 ewes from a neighbouring farm. This has
the advantage of trampling and dunging the mainly gravel soils.
The installation of the plant has changed its output from oil for
margarine and cereals for bread to bread, meat and energy. Guy
Hildred also reports that the addition of the biogas/biomethane
plant has brought changes which have led to a number of farm
improvements:



Sonderjysk Biogas Bevtoft

Hi-tech Danish biogas installation a key player in local
rural development

21M m3 of biomethane
6000 m3/h biogas
upgrading

[EA Bioenergy 10 OOO cars

Type Tons
Animal slurries 425,000
Animal bedding /deep litter 10,000
Straw 50,000
Organic wastes 55,000

TOTAL

540,000
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Technical Reports Triennium 2016 - 2018

Methane emissions from biogas plants

Green Gas

Integrated Biogas Systems

The role of anaerobic digestion and biogas in the circular
economy

Governance of environmental sustainability

Value of batch tests for biogas potential analysis

7. Food waste digestion systems.
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METHANE EMISSIONS
FROM BIOGAS PLANTS

Methods for measurement, results and effect on
greenhouse gas balance of electricity produced

IEA Bioenergy Task 37
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Figure 25: Overview about GHG emission sources from components and processes applied within biogas production and utilisation




GHG emissions
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5% EL', 0% H?, 0% Maize (FM)?

10 % EL, 0% H, 20% Maize (FM)
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losses
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Methane slippage and sustainability

20% Maize
80% slurry

Must save 70% GHG savings as compared to fossil fuel displaced to be deemed

sustainable

Fossil fuel comparator (FFC) is equal to 186 g CO2eq. per MJ of electricity

30 % of the FFC, which corresponds to 55.8 gCO,/MJ
Slurry storage without digestion assumed to produce 17.5% of methane produced; thus

carbon negative feedstock
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California Air Resources
Board (CARB) awarded
a Carbon Intensity (ClI)
score of -254.94
gCO2e/MJ for a dairy
waste to vehicle fuel
pathway. This is the
lowest ever issued by
CARB.

Transport

YPI7 UFB

Renewable Energy Directive requires 3.6% of transport energy by 2030 to be from
advanced biofuels. Ryegrass is a significant source of advanced biofuel.



Green gas

Facilitating & future green gas grid though the
production of renewable gas

[EA Bioenergy
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Bcemsoaron Techoology 243 (2017) 1207-121%

Congents lists available at SclenceDirect

6 European gas grids have
committed to 100% green
gas in the gas grid by 2050

Bioresource Technology

<

ELSEVIER journal homepage: www.elsevior.com/locote/biortech

Review

Cascading biomethane energy systems for sustainable green gas production @mm
in a circular economy

David M. Wall™”, Shane McDonagh™®, Jerry D. Murphy™"

* MaRE! Contre, Frvironseensol Research utissse (FRI), Undversity Collage Cork (UCC), Irelend
* School of Bxginecring, Uriversity College Cork (UCC), bredand
s d Everyy Agency Bioenergy Tak 37 “Encrgy from Blogs™




INTEGRATED BIOGAS SYSTEMS

Local applications of anaerobic digestion
towards integrated sustainable solutions

IEA Bioenergy Task 37 1
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5.8 Kigali Institute of Science and Technology for prisons:

Rwanda

Figure 5.8 (a) Building underground domes
Source: Ashden (www.Asden.org)

Summary

Feedstock

Technology

Use of biogas and
by-products

Simple payback

Energy saved

Other attributes

Human sewage

Underground brick dome

Gas for cooking for prison inmates
Effluent for fertilising gardens

Plant for 5000 inmates [500 m3 total
internal volume (TIV)] costs US$ 65,000
(paid for by government and Red Cross)

1866 kW (heat) from plants serving
30,000 inmates in total

Saves raw sewage polluting local
environment

(b) Garden over a sewage treatment plant



THE ROLE OF ANAEROBIC
DIGESTION AND BIOGAS
IN THE CIRCULAR ECONOMY

IEA Bioenergy Task 37
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Figure 4. An example of how a modern co-digestion biogas plant fits into the circular economy (Source: Al Seadi et al, 2018)
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GOVERNANCE OF
ENVIRONMENTAL
SUSTAINABILITY

of manure-based centralised blogas production in Denmark




10 000 Energy Agreement
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Phase I: Pioneering

Phase II: Build-up and
innovation
1

Investment grants of
20-40% of the
investment costs,
funding of R&D
projects, exemption

from energy
taxation, feed-in
tariffs of 0.27 DKK
kWh1, long term
loans (20 years), at
low interest rate.

Policy focus on environmental sustainability and
climate, following the Bruntland report. The goal is
to reduce the CO, emissions with 20% by 2005
compared with the 1988 levels.

Follow up and action

programmes; collection,

systematization and
dissemination of the
gathered experience
among farmers, plant
operators, consulting
companies, plant
constructors and
authorities

Energy Agency target

to increase the biogas

production fourfold by
2005, compared to the
1995 level

> =

P

New Energy
Agreement
expected by the
end of 2018

Y

|

>

[ Phase III: Market liberalization J [ Phase IV: Dedicated policies and ]

and biogas stagnation

Change in focus of energy policies

to energy security, economic
growth, and liberalization

large scale production plants

focus, especially climate

Use 50% of the
produced
manure for
energy

Fossil free economy by 2050, a
33% decrease in fossil fuels
consumption by 2020. Broad

Some uncertainty
about contents of
the upcoming

agreement

Better framework conditions for biogas, and
establishing a biogas Task force to ensure
improved biogas deployment. Shift in
biogas paradigm towards focus on energy

policy goals. The supporting frameworks

were adopted and approved by the EC in
2013. A restriction that the support cannot
be given for both investments and
operation was removed by the EC in 2014.

Figure 6. Comparison of biogas production levels with selected relevant energy, agricultural and environmental policy strategies and agreements

during the period 1986-2016. A new energy agreement is expected in 2018




Value of batch tests for
biogas potential analysis

Method comparison and challenges of substrate and
efficiency evaluation of biogas plants

IEA Bioenergy
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Bioresource Technology 219 (2016) 228-238

Contents lists available at ScienceDirect

Bioresource Technology

v

ELSEVIER journal homepage: www.elsevier.com/locate/biortech

Biogas production generated through continuous digestion of natural @mssm
and cultivated seaweeds with dairy slurry

Muhammad Rizwan Tabassum, David M. Wall ¥, Jerry D. Murphy

MaREI Centre, Environmental Research Institute, University College Cork, Cork, Ireland
School of Engineering, University College Cork, Cork, Ireland
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Fig. 1A. Co-digestion of 66.6% L. digitata with 33.3% dairy slurry: Variation in SMY and FOS:TAC with increasing organic loading rate. Specific methane yield (SMY),
biomethane potential before acclimatization (BMP), after acclimatization (BMP*), and the fermentation stability (FOS:TAC). Vertical darker lines indicate changes in organic
loading rate (OLR), vertical small dashed lines indicate retention times (HRTs).
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All input welcome

All opportunities for dissemination welcome

Thank you for your attention

www.iea-biogas.net

IEA Bioenergy


http://www.iea-biogas.net/

