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Speaker: Sari Siitonen, GASUM, Finland






* The introduction of green gas could provide the salvation to some of the future
energy solutions.
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Message to the Natural Gas Transmission System Operators
to integrate renewable gas into their portfolios.




From biomass to renewable gas

Direct use in
Energy production

my Gasification =
Biomass or
biodegradable
fraction of waste

Anaerobic
digestion

Reforming, .
upgrading |:> BIO-Hydrogen
Bio
syngas
- Methanation, Biomethane
upgrading ':> (Bio-SNG)

Direct use in
Industry / filling stations

Renewable
gas to
the natural gas
network
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Biogas upgrading techniques

CRYOGENIC
ADSORPTION ABSORPTION PERMEATION UPGRADING

High pressure
== \Water scrubber - membrane
separation

Pressure swing
adsorption (PSA)

Low pressure
— membrane
separation

|_| Physical absorption
[organic solvents]

Chemical
== absorption [organic
solvents]




Speaker: Radia Aissaoui, CREDEG, Algeria
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Introduction
Countries with no biogas plant
Small and very small installations
Small installations success
Industrial biogas power plants
Forerunners countries : Biomethane producers
» Biogas resources
» Biomethane upgrading plants
« Biomethane use
» Best practices
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Countries with no biogas plant

lack of
know how
echnology

energy
subsidies
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No biogas plants

On the strategic plan

i ST

m/_—{jm ]';h ‘331"

Algeria IJI:lya ﬁﬁ

e
.J~'

not an issue




Small and very small installations
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Millions of family sized
installations.

China starts in 1930




Small installations succes

Subsidies
for biogas
digesters

Responsi-
bilities
clearly
defined

Good
technical
knowledge

>

factors to
small
installation
uccess
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A designed
ownership of
the project

Keys @

Technology
sized
compatible
with organic
materials

After
sale
service



Industrial biogas power plants

Convert biogas directly to heat or electricity — No upgrading plant

Good experience Pilot power plants
Some Eastern _
European countries *Malaysia
eKenya
eJordan

[ No financial incentives for biomethane } *Marroco (On the way)







Forerunners countries

USA South Korea

Japan

B Landfill gas
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Blogas resource 8 Sewage
I Others
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| Forerunners countries

Others

M Sewage
N Landfill gas

EU

B Landfill gas
B Sewage

Others



Energy crops and wood based SNG

Energy crops

Diversify farm
income (Germany
Sweden)

EC highlight
environmental
issue

wood based SNG

O

O Finland 2025 :
Denmark BioSNG=10% NG

o Sweden
Gaya  Austria
project -

France
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Biomethane upgrading Plants by 2013
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Forerunners countries : biomethane use
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Biomethane Vehicle fuel

Upgradng m Sweden : biomethane is mainly transported in

@"-"%-m compressed state in mobile storage units but
also in liquefied state and in local gas grids



Biomethane grid injection Best practice

France
Rejected .
from NG Grid Austria
Germany
Upgrated
@it Upgratec! tol Netherlands
injection NG quality




Centralized upgrading of biogas from small scale plants

Upgrading

. ¢ 33 small scale family farms inject raw
pla.nt SI.Z.e Pa Nama biogas into a 22 km long pipeline to a
profitability Brazi | central location (heat — electricity or
(*) upgrated)
Raw gas 2
500 m3 Bralanda » S
e e 4 farms inject raw biogas in pipelines
o to an upgrading unit
Sweden
Upgradin
p?:ost 8 Oste rby * 2 biogas plants (3 km apart) are

connected to an upgrading unit

Ge Fma ny e Many are planned
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(*) IEA_Bioenergy_40_and_task 37, September 2014



Speaker: Milan Zdravkovic, Srbija Gas, Serbia
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Environmental aspects

Greenhouse gas emissions indicator

e One of the most obvious
reasons to use bio-energy is
the decreasing effect on
greenhouse gas emissions
compared to fossil fuels.




Environmental aspects

g 600
= B Modem Bioenergy Transportation Electricity Heat
;N 500 I Fossil Fuel Energy
had BCTL
= |
£ 400
= —
=}
B Ethanol and Gasoline Diesel Substitutes from Biomass, Coal and Coal/Biomass Biogas &
2 Matural Gas
£
) 300 - - -
T Biodiesel (BD), Renewable : Biomass and Coal to Liquids
(-] Diesel (RD) & Fischer Tropsch : (B/CTL)
£ Diesel {FTD)
:ﬁ- 200
=
= €0, |Savings I
100 ] | = |
n =
L] I I I [] ] I__
[
0 I I |
-100 T T T 1 T T T 1 T 1
@ e e @ @ — = = = w v v w = = w v o= = w =
= 8 % 2 2 8 B 8 B Y T & 2 8 3 ¥ 3 ¥ & B 9 8 % @3 E
8 = £ 5 5§ = & & '+ ol g v 2 5 _ E o ¥ = E v = ®
553 % 8% 23 & T 2 3 g ® g 2@ % = E =
F-1 = c e 5 < tE = ] L. H E,' £ " C
vy o 15 E - o = = “ 7} =
: 5 5= 2% g 2 8 2 2 z %
5 = 3 =] c¢ © o & @
Y £ = & 3 g & =
o = s = % =
= - 5 3 B g
i a o w
o @
2 2
(=]
=
s K
= =
— l_—.
- v
U
=)

BCTL (10% Biomass w/ or w/o Power)

*CCS=Carbon Capture and Storage

Ranges of GHG emissions per unit energy output (MJ) from major modern bioenergy chains 3



Socilal aspects

. 7 IJI‘_;A[_T{'
e > S UONGEVTTY




| Socilal aspects

Glocalization




Socilal aspects

Rural areas and renewable gas
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Socilal aspects

Improved indoor air quality when replacing firewood or kerosene
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Socilal aspects

Employment and knowledge transfer

L recceioc I

[ Transportation

Biofuels
Life Cycle

‘ | Distribution
| Processing & Conversion




Because:

« The natural gas industry is in the position to help renewable gases to
become viable, because of her knowledge and market power,;

« The natural gas industry needs renewable gases to retain the position as
most sustainable hydrocarbon energy source;

The conclusion is obvious:

« Stimulate, integrate and develop renewable gases as part of the portfolio in
the gas industry



