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ENERGIEWENDE MEANS DECENTRALIZATION

Energiewende increases need for aggregation

Decentralization means the world needs Virtual Power Plants

o,
M Renewables 4.9%
M Lignite
= Coal As the share of non-adjustable
renewables grows, the need for players
* Nuclear who can quickly and flexibly balance

W Gas their fluctuation grows, too.

M Various

2000: 1,000 renewable energy power plants A VPP provides energy security most efficiently:

v' It digitally aggregates the capacity of

2016: >1.5 million renewable energy power distributed units

plants
v controls them smartly

v and ensures that supply and demand are met
at all times.

Almost 50 % are owned by (groups of)
individuals!

Source:NXK(2017)
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Energy Market Design

Energy Market Design

Market Design

P eescescescrseascnsessescesceccescdecescrscescescssescescsacesseserssascssssessscrssescesseserssasescsces N

Energy-Only-Markt

Tra?ding (0TC)
Derivatives Market Spot Market -«.  Spot Contracts
Futures Day-Ahead : Day-Ahead
Options Intraday Intraday

i-- Derivatives Market
Forwards

Options

Ancillary services

Control Reserve

Primary Reserve

Secondary Reserve

Tertiary Reserve

Reactive Power

Grid Reserve

Ability to carry out
black-start

Intervention through
TSO or BNetzA

Redispatch
Feed-In Management

Controlled brown out

Prohibition of
powering down
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Primarregelung (PRL) Sekundarregelung (SRL)
Reserve durch BKV
Minutenreserve (MRL)
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MR = Momentanreserve
BKV = Bilanzkreisverantwortlicher
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MARKET PREMIUM MODEL

in Case of Flexible Power Plant

Market premium model compared to the fixed feed-in tariff

d by DSO
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Smart Power Production

INTRADAY TRADING: forecasting errors of wind and solar power influx cause fluctuating intraday prices

Tapping flexibility potentials by running an asset according to price signals pushed forward in intervals as short as 15 minutes

€/MWh
kW 116
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3.200 96
2.700
76
2.200
56
1.700
1.200 - 36
700
16
200
0:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00
Time
Operation of the asset  ----- Base —— Day-ahead price — Intraday average
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Development of demand for flexibility
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Next <raftwerke AT
(VPP : Virtual Power Plant)
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VPP (Next Kraftwerkeft) DIz HfIE

: P P
Grid Operators ower Producers

S~ N > 100 kW
b \\k\%@ W 7
s
"NEXT
KRAFTWERKE W
Power Markets L’/’ ,?S \‘A Power Consumers

> 100,000 kWh

Asset-light like airbnb, uber, facebook. As a digital utility we operate a power plant without owning any power
plants! We are a platform for connecting independent producers & consumers to grid operators & markets.



WHERE DOES THE POWER COME FROM?

Assets in Germany

® Biogas PV ® Wind @ Hydropower  ® Emergency Power Generators @ Power Consumers

Total portfolio

NEXT

KRAFTWERKE

M Flexible Renewables
M Solar power

W DSM
Wind power



Technical requirements

Interfacing power plants is not a matter of simple plug & play

The Next Box is individually configured
for the type of unit: district heating, gas
or water storage, and any timetable
restrictions are programmed, so the unit
can always operate under optimal
conditions, technically and economically.

Next Box

Bidirectional connection between the
units and NXK control system.

Data communication takes place over
a GPRS connection, established via a
SIM card.

The data is encrypted directly in the
Next box.

At the access point, the SIM cards
must be authenticated so that they
can join the closed user group.

The SIM cards do not have any access
to the Internet, which makes data
transmission even more secure.

Once it is in our control system, the
data is decrypted.
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Smart Power Production

Peak load operation of a biogas unit - example

€/MWh Saturday Sunday Monday Tuesday Wednesday Thursday Friday kw

60,00 1600
50,00 1400

1200
40,00

1000
30,00 800
20,00 600

400
1000 | | = fo~N\N\ LB @ Q4 B EB&H I B A B | I " AFY E®E PR N

200

0,00 00

Time 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18

NV Price at EPEX Spot Feed-in
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