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Testing the future

BioPower2Gas — Your turnkey solution for Power-to-Methane projects
Thomas Heller, Power-to-Methane Joint Workshop - Renewable Energy House, Brussels, 06.09.2017



The Viessmann Group

Family business with head office in Allendorf (Eder)
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Employees

Turnover in €/billion

Manufacturing sites in 12 countries

Countries with sales companies and
partners

Sales offices worldwide

Export share in percent

Countries with their own
sales companies or
partners
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MicrobEnergy GmbH — A member of the Viessmann Group
We offer full service in several business segments

Technology screening
Technology evaluation, market and trend
observation, legal services

Research

Microbiological research, fully-equiped
laboratory, technical center and field-test,
energy management and concept work

Advanced technology development
Feasibility studies, Basic design and
egineering, software engineering, bunsiness
model development

o{[00])e Rapid prototyping
Demonstration units, upscaling, field-test
@ operation, microbiological parametrisation

2012 Founded

27 Employees
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Power to Gas with biological methanation
How it works
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PEM- Biological Gas
electrolyser methanation cleaning
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Injection
gas grid

o PEM- electrolyser for generation of hydrogen out of renewable electricity

o Biological methanation for production of synthetic natural gas out of hydrogen and carbon
dioxide by microorganism in a pressurized reactor with stirrer

o Gas cleaning of synthetic natural gas for making sure to meet the local gas grid quality

Drying and sulphur removal

Vi E§MAN N

MicrobEnergy Power-to-Methane turnkey solution

06.09.2017 © Viessmann Werke

Seite 4



Power to Gas with biological methanation

Methanogenesis

Methanation
4H,+CO,>CH,+2H,0
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Microorganisms (archaea) in
watery ambience (40-70°C)

CH,-level > 98 %

High tolerance in purity of input gas
Fast and flexible load cycles

Low temperature & low pressure

Small units — decentralised use
possible
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Power to Gas with biological methanation

Applications

Power storage

= Converting excess power of volatiles
renewable energies to methane by
electrolysis and methanation

= Storing of synthetic methane in the gas
grid

= Reconverting of methane on demand

I | . CH,
Electrolysis &
Methanation

Cco, U

— | Gas grid

Biogas Upgrading

= Biogas: 50% CH, & 50% CO,

» Upgrading of biogas by methanation with

microorganisms

= Pure methane for biofuels or heating

Methanation >

Biofuels
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Power to Gas with biological methanation

From laboratory to turnkey solution

Laboratory Technical scale

Demonstrator

Product

2,5 Nm3 H,/h

12,5 kW Elektrolysis

60 Nm2 H,/h

300 kW Elektrolysis

>400 Nm2 H,/h

>2000 kW Elektrolysis

Fundamental Testing phase
research

2012 2013 2015 2017

Upscaling and
demonstration

Project development
turnkey solution
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Demonstration plant 0
Allendorf (Eder) BioPower2Gas
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Demonstration plant 0
Allendorf (Eder) BioPower2Gas
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Power-to-Gas plant, Allendorf (Eder) I mmw
I
|

Z \\\\\\ e W\m r:*m L uu S

\

= :
.5‘:_/"—
\\=
\ =
- “
: F'_. =
‘ l.l
s A :

1 PEM-electrolyser (300 kW)
2 Biological methanation reactor 5m3

3 Process technology
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4 System control
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Demonstration plant
Gasinjection into the national gas grid
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Demonstration plant ‘
Results and performance BioPower2Gas

= |njection into national gas grid

since March 2015

= QOperation time: > 8.000 h

= Performance: CH, > 98%, H, < 2%

= Sold energy so far: > 650 MWh

» Fully automated

= Participation control energy market

= Life Cycle Assessment completed
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Emissions
Low emissions — Big potential

= Standard value fossil fuel:
83,8 kg CO,/GJ

= Approved value PtG fuel:
4,45 kg CO,/GJ

= Greenhousegas reduction
potential:

94, 7%

= Calculation based on the demonstrator. 3000 hours of operation per year.
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Fossil Fuel

]
PtG Fuel

Electricity from hydropower. 70% usage of surplus heat.
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Sector coupling
Potential markets for PtG-methane

Heat market Biofuel market Fleet emissions
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Source: Erdgas Mobil Source: Audi
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Contact
Your most experienced partner for turnkey power-to-methane projects

INNOVATION

EN ERGIEWIRTSCHAFT

- NACHHALTIGKEIT
MicrobEnergy GmbH | GEsc &%IROTOWPING
Thomas Heller MA§ TECHNIKUMSFERMENTER
Technical Director Project Development | ANALY SE ZERTIFIZIERUNGSPLANUNG

A
KOMMUNIKATION
+49 (0)9431 751-190 SI&HAE%% ETZU N G
thomas.heller@microbenergy.com RECYCLING %Tﬁi_éG I E

TECHNOLOGIEENTWICKLUN
002421 Sch ot N Gr R s |
D-92421 Schwandorf
www.microbenergy.com ENERGIESPEI HER
TECHNIKUMSBETRI|EB TECHNOLOGIESCREENING



VIE2MANN

climate of innovation



