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" Qutlook - Where do we go from here?



Fleco Power was founded by independent electricity
—fleco- producers to support the buildup and operation of
decentralized, renewable generation




The key to an economical operation of renewable
production units lies in a comprehensive marketing of

all potentials

Sustainable
ancillary
services

Electricity trading

Quality

Marketing of
4 certificates of origin
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1 Solar, small hydroelectric, biomass, wind

To unlock these potentials Fleco Power operates the
first «Virtual Power Plant» in Switzerland with
exclusively new renewable energies?
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Through the «Virtual
Power Plant», we are in
the market providing
sustainable ancillary
serves around the clock

Our experience shows
that decentralized
production units can be
efficiently marketed
and controlled through
a central stakeholder
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Source: Swissgrid

Controllable generation is necessary to keep electricity
consumption and production in balance — decentralized
generation can make an important contribution
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Biogas is very well suited to demand responsive energy
-fleco- production because it is controllable and contains gas
storage within the process at no extra cost
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Local boundary conditions like minimum power levels,
heat delivery contracts or limits in the gas storage can
lead to constraints on the available flexibility.



The installed base for biogas in Switzerland is

—fleco- substantial, with agriculture, industry and
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The Swiss biogas potential is only partially utilized. A Swiss government
white paper estimates an additional potential of almost 2 TWh,, per year.

Source: Swiss Federal Office of Energy (Renewable Energy Statistics 2015; Grundlagen fur die
Energiestrategie des Bundesrates, Aktualisierung der Energieperspektiven 2035)

mAgriculture mIndustry mWastewater
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The buildup of the Fleco Power «Virtual Power
—fleco- Plant» has been supported by the Swiss Federal
Office of Energy through funding for a pilot project

POWER

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera

Confederaziun svizra

Bundesamt fiir Energie BFE

The main application at the moment is the provision of tertiary negative
balancing power for the Swiss Transmission Grid Operator Swissgrid.
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The «Virtual Power Plant» is an IT Platform through
—fleco- which Fleco Power controls the output of connected
decentralized renewable generation assets

POWER

The central control system forwards the control commands to
the individual systems.
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The individual generation units are connected to the
-fleco- «Virtual Power Plant» through a Fleco Power
communications gateway

POWER

Gateway Generation

Fleco Power unit

Control
«suggestions»

t

Secure transmission

b

Virtual Power

Plant

The Fleco Power system gives precedence to local operations, control signals are
«suggestions» that will be executed only if circumstances allow. This strengthens
j the operators’ trust that their processes will never be adversely impacted.



The flexible production is delivered through the
combination of many individual units — as the example
of tertiary negative ancillary services shows

+ 10 MW
Unit 1 Uglt Unit 7
Unit 2 _ Time- Fleco Power deals
Reduction of unit Unit Unit 8 limited with all required
output requested . power tasks such as
by Swissgrid Unit 3 Unit reduction of production
9 o— R
; an individual forecasts or
Unit 11 unit schedule
Unit 4 Unit management
10
+ 5 MW

= 6 MW over
45min

= 37 decentral
Units active

ellistung [MW 05
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Our experience of operating the «Virtual Power
Plant» has shown that the concept adds value for all

involved stakeholders

Proven solution: Participation in the ancillary
services market with minimal effort

Plants directly support the stability of grid

Development of new capabilities without
compromising operative independence

Single point of contact: Large number of small
units accessible through single aggregator

Testing ground for a sustainable energy future
(i.e. integration of solar PV)

Competitive pressure on balancing power prices

Revenues through provision of services to
independent producers

Technical proof-of-concept for new ideas

Foundation for new services and business
opportunities

Additional income
with minimal impact
on daily operations

Building the control
infrastructure of the
future energy system

Developing a
portfolio of services
for decentralized
generation
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By taking into account local conditions, the flexibility
-fleco- can be given an even higher value, for example through
the avoidance of network extensions

Erzeuger Transformator Transformator Transformator Endverbraucher

Ubertragunsnetz Uberregionales Regionales Lokales Verteilnetz
Héchstspannung Verteilnetz Verteilnetz MNiederspannung
Hochspannung Mittelspannung

Local level

System level

Fleco Power is currently developing a market-based concept for
the cooperative use of flexibility in the distribution grid
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Our vision is a cooperative approach to integrating
giiz7eg  and optimizing decentralised generation in the
distribution grid

«Copper»

VS.

Cooperation

VS.
Distribution grid operator Producer

Feed-in management
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We look forward to your questions and contact

—fleco-
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Martin Schrocker
Production & Trading

Fleco Power AG
Technoparkstrasse 2
CH-8406 Winterthur

T: +41 56 444 24 72
E: martin.schroecker@flecopower.ch

www.flecopower.ch
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