Biomasseborse ¢ CO,-Reduktionspapiere © Okostrom vom Bauemhof
Bourse de la biomasse * Altestations de réduction de CO,» Courant vert de la ferme okostrom schweiz

| Workshop «Biogas
Process Optimisation>,

Energy from biogas as an
operating reserve?

Stefan Mutzner, Managing Director of Okostrom Schweiz (Switzerland)

Okostrom Schweiz Okostrom Schweiz Okostrom Schweiz

Geschaftsstelle Frauenfeld Geschaftsstelle Brugg Bureau Grangeneuve

Heerenbergstrasse 18, 8500 Frauenfeld Laurstrasse 6, 5201 Brugg Rte Grangeneuve 31, 1725 Posieux

Telefon 052 720 78 36 Fax 052 747 10 06 Telefon 056 444 24 90, Fax 056 442 06 72 Téléphone 079 352 72 70, Fax 026 305 58 04 .
www.oekostromschweiz.ch www.oekostromschweiz.ch www.oekostromschweiz.ch b ljomasse
info@oekostromschweiz.ch info@oekostromschweiz.ch info@oekostromschweiz.ch ' O (6 h L El 7



The question

okostrom schweiz

Virtual biogas power plant: The solution for power grid
stability?
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Cooperative Okostrom Schweiz ‘ﬁf

name:
legal form:
board:
Members:
locations:

number of employees:

Member committees:
Biomass Switzerland:

Okostrom Schweiz

cooperative

agricultural biogas producers

only agricultural biogas producers
Frauenfeld TG (headquarter)

Brugg AG and

Posieux FR

9 Full/part-time employees

biomass, carbon reduction certificates
Member as the representative

of the agricultural biogas producers



Cooperative Okostrom Schweiz i

 Currently are about 100 farmers members. More and more

are joining. They produce green electricity and heat from
the manure / organic waste.

« About 65 members are in production

 About 40 biogas plants are in the planning and
iImplementation phase.

« These members are representing about 95 percent of all
agricultural producers.



Cooperative Okostrom Schweiz

« Selling renewable energy certificates from agricultural biogas

plantS. star

 Administrative processing and sale of carbon equivalent
certificates from agricultural biogas plants.

« Okostrom Schweiz is the owner of the first registered
projects of the guidance of the Federal Office for the
Environment in Switzerland and recipients of the first
carbon reduction certificates issued .




Cooperative Okostrom Schweiz i

« Political lobbying

« Coordination of organic waste. Total solutions for industrial
companies and municipalities for organic waste and
distribution on agricultural biogas plants

« Collaboration with other biomass organizations

 Other activities, which generate additional revenue for the
agricultural biogas plant operators: for example the
agricultural virtual power plant.

 developing a benchmarking system for agricultural biogas
plants



Principle of a virtual power plant #ﬁf

Characteristics of renewable energy production:

 Power plants from renewable energy sources (biomass, solar,
small hydro, wind) are usually small

« The power plants are decentralized

 The independent producers have no
strong position

 Electricity production from solar and
wind plants are swaying

 Biogas plants produce base load energy and have
storage options



Principle of a virtual power plant mj

* Individual decentralized biogas plants are
combined to a virtual large power plant by an
Intelligent central control system based on
modern communication technologies. It
doesn’t matter where the individual plants are
located.

 Wind energy, photovoltaic and small hydro power plants could
also be integrated in the biomass virtual power plant

e Large consumers could be integrated too



Principle of a virtual power plant

Map of the swiss agricultural biogas
plants




Principle of a virtual power plant m%

The potential of control energy production

Year 2012 2014 2016 2030 *
Amount biogas plants 65 90 120 1000
installed capacity (megawatts) 9 13 16 80

Source: the minimum, estimation Okostrom Schweiz

* It is only possible, when the policy creates good conditions for pure manure biogas
power plants

The average performance rate is 67%, which means the
agricultural biogas plants have

a capacity of 33% for the production of positive control energy
a capacity of 67% for the production of negative control energy
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Principle of a virtual power plant

Possibility to produce control energy (nhegative or positive) ...

Technical requirements 1-2 3-4 4-6 7-8 Longer than
hours hours hours hours 12 hours

Without additional technical
installations

Gas level measurement
Methane content meters
Control by adjusting the feeding
Procurement of additional gas
storage (par example airbag)
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Uses for the balance group renewable energy ‘ﬁﬁ

agricultural biogas plants are ideal:
e to produce balancing energy
o for the scheduled controlled production

For:

 the balance group renewable energy
e any balance group

« for regions / communities

e system service provider for swiss grid
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Uses for the balance group renewable energy ﬂF

swissgrid

Die Nationale Netzgesellschaft

Swiss Federal Office of Energy

| Swissgrid (the national grid company) J

Balance group renewable energy

- producers

—

A

virtual
Power
plant

Em

Schweizerische Eidgenossenschaft
U Confédération suisse

Confederazione Svizzera

Confederaziun svizra

» Schedule-controlled
production

eintraday balance
energy (positive and
negative)
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Uses for the balance group renewable energy

Bundled Schedule controlled production

Balance group renewable energy J<

automatisch generierter Poolfahrplan A

delivery

6kostrom schweiz

Einzelfahrplane A01-A100
Zeit
index von - bis Sollwert (kW) | Produktion (KWh)
0 0:00-0:15 50,00 12,50
1 0:15-0:30 £0.00 12.50
2 0:30-0:45 50,00 12,50
3 0:45-1:00 50.00 12,50
4 1:00-1:18 50,00 12,50
5 1:15-1:30 50,00 12,50
6 1:30-1:45 50,00 12,50
7 1:45-2:00 50,00 12,50
8 2:00-2:15 50.00 12,50
9 215-2:30 50,00 12,50
10 2:30-2:45 50,00 12,50
1 2:45-3:00 50,00 12,50
12 3:00-3:15 50,00 12,50
13 3:15-3:30 50.00 12,50
14 3:30-3:45 50.00 12.50
18 3.45-4:00 100,00 2500
16 4:00-4:185 100,00 2500
17 415-4:30 100,00 2500
18 4:30-4:45 100,00 2500
9 4:45-5:00 100.00 2500
20 E:00-5:18 100,00 2500
2 EAE-E30 100,00 25,00
2 £:30-548 100,00 2500
23 £:45-6:00 100,00 2500

Zeit
index von - bis Sollwert (MVV) Produktion (MWh
0 000-015 500 1,25
1 015-030 500 125
2 030-045 5.00 1.25
3 045-1.00 5.00 1.25
4 1.00-115 500 1.25
5 115-1:30 500 1,25
6 1.30-145 500 1,25
7 145-2:00 5.00 1.25
8 200-215 5.00 1.25
9 215-230 5.00 1.25
10 2:30-245 5.00 1,25
11 2:45-300 5.00 1,25
12 3:00-315 5.00 1,25
13 315-330 500 1.25
14 330-345 5.00 1.25
15 345-4.00 10.00 2.50
16 400-415 10.00 2,50
17 415-4:30 10,00 2,50
18 430-445 10.00 2.50
19 445-500 10.00 250
20 5:00-515 10.00 2.50
21 515-530 10.00 2,50
22 530-545 10,00 2,50
23 545-600 10.00 2.50

6kostrom schweiz
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Uses for the balance group renewable energy i

Bundled Schedule controlled production

Anlage / Pool
001bgal16 - Kuenten

GREEN ENERGY PORTAL

Verbindung

Balance group renewable energy }<

Stormelidungen

03.11.2010 | 07:37:08 | System OK

© natcon?

— Anlage / Pool auswahlen — ~

Standort

Kuenten 03.11.2010

Alle Anlagen

Betrieb

Diagnose
Statistik

Ertrag

Messwerte

Verfiigharkeit
Administration

Konfiguration

Schaltrechte ’-

Schliefen

Letzte Aktualisierung

08:40:27

Wirkarbeit gesamt

1220137 kKWh

1

Wirkleiztung

2 blau  Aktueller Sollwert Leistung  25.11.2008

3 s=schwal Fahrplanbetrict aktiv

1.00

0.20

Wirkleistung

25.11.2008 09:45:00
s

259.11.2008 (09:45:00

Frequenz

7472 K
75.00 K 0.00 100.00
00:00:00

Spannung

UE L Tag {15 Min Werte) v

hh:mmiss 00:00:00  00:00:00

2008 |8 [Nov (&) (29 &

Zeiger

e e o
w B o @~
S & o oo oo

0.20
0.10

0.00

00 01 02 03 04

<< »>  Aktualisieren Tabelle

» setting schedule
* Information on

the previous day
» delivery
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Uses for the balance group renewable energy 27 .

Intra day balance energy

\ Balance group renewable energy @ -+ Daily forecasts
* Allocation to balance

groups
‘ * Balance energy
procurement
* reduce production
* increase production
delivery

short call
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Uses for the balance group renewable energy

Intra day balance energy

Balance group renewable energy F

GREEN ENERGY PORTAL © natcon?
Anlage / Pool Verbindung  Stormeldungen
001bgal18 - Kuenten online i E 03.11.2010 | 07:37:08 | System OK EVTOO01

— Anlage | Pool auswahle b

Standort Letzte Aktualisierung Wirkarbeit gesamt Wirkleistung
03.11.2010

Frequenz Strom Spannung

Kuenten 08:39:30 1220137 kKWh

Alle Anlagen

Betrieb

1 o Wirkleistung 28.11.2008 08:00:00 KA 0.00 100.00 2 56 1 Vi Viere) 5
) 2 blau  Akueler Sollwert Leistung 28.11.2008 08:00:00 K 0.00 100.00
Diagnose 3 schwai Fahrplanbetriet aktiv 28112008 08:00:00  00:00:00  hh:mmss 00:00:00  00:00:00
— 2008 ) [Nov () [28 &
Statistik
Ertrag
Messwerte 1.00
0.90
g 0.80
Verfiigharkeit
0.70
Administration 0.60
i 0.50
Konfiguration
0.40
Schaltrechte 0.30
0.20
0.10
0.00 09 10 " 12 13 14 15
SchlieRen << »»  Aktualisieren Tabelle

delivery

upon order
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Uses for the balance group renewable energy mj

General benefits

reduced costs for the balance group renewable energy

additional bonus for the biogas power plants which are
ready to take the extra effort

create a win-win situation (balance group and power plant
operators)

18



The necessary installation for the biogas

Skostrom schweiz

power plants

Measurement, control and
transmission equipment

cabling

natcon7

smart solutions for renewables

Internet power

19



The virtual power plant control !

The centerpiece is the web-based “Green Energy Portal”

schedule controlled

production
;<

Balance energy
production

With this intelligent central control system based on modern
communication technologies is it possible to control output from
each biogas plant automatically. In the frame of the power plant

pooling it’'s possible to produce energy like one large power
plant.

20



Achieved project milestones

« autumn of 2008 first agricultural biogas plant was equipped

e autumn and winter 2009/2010 eleven biogas plants were
equipped with the necessary installation

« 2011 the first test phase was completed. The result:

» Schedule-controlled production works nat ¥ 4

» Evaluation of Green Energy Portal is complete
(individual plants, all plants together)

» Increase / reduce the production is centrally
possible

21



Next steps

It is positive that in the new Energy Act, explicitly the bonus
opportunity, and virtual power plants have been established.

In the context of a research pilot project (supported by the Swiss
Federal Office of Energy) unanswered questions about the
structure and operation of the virtual power plant of Okostrom

Schweiz should be clarified.

The aim is going to the market with the virtual power plant by
2015.

22



Thank you for y

Virtual biogas
power plant: The
solution for the
power system
stability?

Smart grid
solutions are a part
of the solution.

+ Biomassenbdrse

Okostrom vom
Bauernhof

Klimaschutz

» Projekte

www.oekostromschweiz.ch

our attention!

Skostrom schweiz

Biomassebdrse

Landwirtschaftliche
Biogasanlagen vergaren
neben Galle und Mist in
der Regel auch
organische
Nebenprodukte.
Okostrom Schweiz
koordiniert diese
Materialien vom
Verursacher zur
Biogasanlage.

Wie funktioniert es?

Okostrom vom Bauernhot

Okostrom vom Bauernhof
bietet viel: Er ist CO2-
neutral, umweltfreundlich,
kann lokal genutzt werden
und macht die Schweiz
unabhingiger von
Energieimporten.

Infos / Okostrom
bestellen

er-Login

Klimaschutz

Durch die Vergarung von
Hofdtnger werden die
Methanemissionen
reduziert, Wir bundeln die
Eingabe von Klima-
schutzprojekten,
entwickeln in Kooperation
die dazu notwenigen
Instrumente und
verkaufen die daraus
resultierenden CO2-
Aquivalentpapiere.
weiter ...

Publikationen

News & Termine =i

Willkommen bei
Okostrom Schweiz

In der alternativen
Stromproduktion gehdren die
landwirtschaftlichen
Biogasanlagen zum jungsten
Sektor in der Elektrizitatsindustrie.

Weiterlesen..,

News & Termine

Generalversammlung
GV am 3. April 2012

Cours perfectionnement
17.02.2012
Invitation/Einladung cours
perfectionnement le 17.02.20...
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Principle of a virtual power plant

Providing positive and negative balancing power (theoretically)

2012 2014 2016 2030
power 9'000 kW 13'000 kW 16'000 kW 96'000 kW
utilization 67.0% 67.0% 67.0% 67.0%

electricity production 52.82 GWh 76.30 GWh 93.91 GWh 563.44 GWh
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Uses for the balance group renewable energy m%

Benefits of a virtual power plant for renewable energy balance group
* Optimization for funds is given by forecast improvements

e Settlement at Swiss Grid unaffected

Foundations for additions in the Treaties and safety guidelines EE
available

Current systems can be used for transactions

Implementation leads to further more market

Given further development perspectives "market model»

no additional effort, because the virtual power plant management is
handled externally. No countless contacts only with one organisation

The balance energy needs decreases and the cost are reduced.

25



Principle of a virtual power plant

The possibility to produce control energy in average

performance (67%)

2012
positiv 2'970 kW
negativ 9'000 kW

positive 1 our/day and year 1.08 GWh
negative 1 our/day and year 3.29 GWh

2014

4'290 kW
13'000 kW

1.57
4.75

GWh
GWh

2016

5280 kW

16'000 kW

1.93
5.84

GWh
GWh

2030
31'680 kW

96'000 kW
11.56 GWh

35.04 GWh
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Uses for the balance group renewable energy ‘ﬁﬁ

) ) Schweizerische Eidgenossenschaft
Swiss Federal Office of Energy g Confédération suisse

swissgrid ' Swissgrid (the national grid company)

Confederazione Svizzera
Confederaziun svizra

proof of origin database

Die Nationale Netzgesellschaft

Balance group renewable energy B T T TP TIPS E
| producers | y
balance ener
* Schedule-controlled 9y :
production Swissarid
*intraday balance Tertia?y control
ener ositive and
negagci)(/e()? - energy (SDL)
0
, Virtual I
Power I
plant .
Producers A .

| free market

system service provider
Tertiary control energy
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