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People remain our most vital corporate asset. With
multidisciplinary and shared skillsets, our experts are
guided by a common passion and vision, helping us

perform at the highest levels for our customers’ benefit.
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BiO <4NGE’

What ist LNG?
Liguefied Natural Gas
Liquid Biomethane at 3 barg and -150°C

CO, is solid at these temperatures as dry ice

Why to go for LNG rather than CNG?
3 times higher density than CNG (@200 barg),
and therefore a 3 times higher distance

capability of LNG fuelled trucks versus CNG
fuelled.

LNG can be transported via Tank trucks
-> Only option for sites with no Grid Access or long

project timelines to feed into the local Gas Grid.
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The technology is based on the Stirling Cryocooler

system

Available for ,,small scale" applications

No liquid Nitrogen is needed for the process " T KN
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Proven technology also for biogas

.|

Modular design by adding singly Cryocoolers in one
container (1 to 11 tpd LNG)

LNG tank truck or dispenser fueling system as a
flexible Add-on

Total energy demand for Upgrading (0,27 kWh/Nm3)
and Liquefication (0,38 kWh/Nm3) is
around 0,65 kWh/Nm3 Raw Biogas




» Calculation mechanism to determine GHG / CO2 savings |
» Concept of sustainability/carbon intensity calculated
» Complex calculation, possibly simplified with table-values

Einsatzstoff E::fztg;ﬁj]ﬂ Ii:f?:rce}a;zh‘:*;jrt Enégjrﬂrﬁ Einsparung
Gille Manure/Slurry - 100 94 194 206 %
Mais 30 94 64 68 %
60% Giille / 40% Mais 10 94 84 89 %

Bioabfall Organic waste 14 94 80 85 %




Quotenpreis in €/1C02

Volatility and slow-down of LNG market

Entwicklung THG-Quotenpreise 2023/2024

@ Quotenpreis in £/t1C02
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Kalenderwoche 2023/2024

GHG-Quota price dropped significantly due vast imports of Biodiesel from China
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22 tp_d Bio-LNG plant Motta
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22 tpd Bio-LNG plant Motta

> Biofuel for transport only

> 2 plants each 1,200 Nm3/h of
biogas

» 100% manure, around 70
associated farmers

» Automated biomass loading
> Electricity and heat from CHP

» 1 year of operation at 98%

Hilability




Bio-LNG plant Motta in numbers

LNG price per :
3
Nm%¥h oroduced kg LNG at value of saving of double

raw produced CO2 per counting GHG quotavalue of GHG  TOAL VALUE per year of

o per day in gas station MCR . it cermany [€/ton] quota / year LNG+GHG [€]
tons [€]

2400 22 1,4 11.242.000 € 88.099 2 420 74.003.134 € 85.245.134 €

2400 22 1,4 11.242.000 € 88.099 2 120 21.143.753 € 32.385.753 €

Depending on how many parties involved in the supply chain 50-70% of those turnover stays with the producer

2400 22 50% 5.621.000 € 88.099 2 50%  10.571.876 € 16.129.876 €

Based on this a business case could be from 600Nm3%h raw biogas
600 5,5 50% 1.405.250 € 22.025 2 50% 2.642.969 € 4.048.219 €

LNG plant + tank + filling station roughly 2 Mio + = only to bring the Biomethan into the market
ﬁ—r\lf Gas grid connection in Austria no costs when within 10 km




Other References

—Bad Gronenbach: 5 tpd
« Own truck fleet (LNG)

—Sicily: 9 tpd
« Cytrus paste
* Olives leftover
 CNG trucked away

 LNG installed
—Sardinia: 7 tpd
—Sardinia: 7 tpd
—Sardinia: 6 tpd

—\Venice: 8 tpd
« Multi-utility
« Own trucks (LNG) and
vans/cars (CNG) fleet
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Lessons Learned

» Bio-LNG is a feasible alternative for projects with no Gas Grid access
also in small-scale applications starting from 600 Nm3/h raw biogas

= Bio-LNG Project realization has been much faster than Gas Grid
Access (one year from order to first production)

= Sound concept for electricity and heat supply for Biogas plant,
Upgrading, LNG and potentially LCO2 system

= LNG market pricing undergoes high volatility due to high dependency
on GHG certificate pricing. High LNG import to Germany due to high GHG
pricing require European harmonization
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THANK YOU FOR YOUR ATTENTION!

Thomas Riucker
Regional Sales Manager

OberaustraBBe 16 - 83026 Rosenheim - Germany
Phone +49 (0)8031 2315530

Cell +49 (0)173 7332609

@ Thomas.Ruecker@gruppoab.com
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