Bioenergy in-a Virtual Power Plant

Dispatch and ancillary services to stabilise the power grid
IEA Bioenergy Conference 2021



NEXT -The Company

Data and numbers

Foundation

2009

Aggregated Power

9,822

FCR

15w

Employees

200

Aggregated assets

12,343

aFRR

983

Subsidiaries

10

Traded Volume

15 TWh

MFRR

1,762 MW

N
X |



. . _‘\ i ‘ » \
Virtual Power Plant .

. B d




Virtual Power Plant

How does it work?

Control reserve set-points of
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» Aggregated decentralized assets monitored and controlled by a automated digital control center

» Fully automated — redundant system - high performance — certified security

» Takeover of market and system responsibility N
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Wholesale Market and Ancillary Services




Transition of the energy system also requires a

transition of the market system

Development of demand for flexibility in Germany
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M Calls for Control Reserve M Intraday Trading Volume = Linear (Feed-in Wind + PV[TWh]) —— Feed-in Wind + PV [TWh]

Example Germany

>

Despite increasing share of fluctuating
RE, demand for control reserve (Grid
Service) has not increased

New Short-term trading opportunities
(ID trading) (Wholesale Market)
reduced the need for control reserve

Short-term trading opportunities
reduce the need for physical flexibility!

Assets can participate in both markets
(Wholesale, control reserve market)
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Whole

Bioenergy

sale market

» Single asset optimization / Dispatch

» Higher share of PV / Wind lead to higher price differences

» Pool reduces b

Day

alancing costs

on the Intraday market with high PV feed-in and negative prices

(9. Mai 2021)
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Day ahead / Intraday optimization
Case study very flexible biogas plant
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Shift from one to four blocks - Consider ramp costs!



ng capacity

Balanci

Ancillary services to grid operators

» Pool concept
» Daily tender
» Capacity + Activation Price

» Guarantee for availibility

» Frequency Containment Reserve (FCR) — 30
sec

» Frequency Restoration Reserve with
automatic activation (aFRR) — 5 min

» Frequency Restoration Reserve with manual

¥ Operating activation (MFRR) — 15 min
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How we provide balancing energy

aFRR Provison with a pool of bioenergy plants
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Performance Quality of a VPP controlled decentralized pool is higher than from a

conventional power plant

After successful tender —
provison of capacity

VPP receives a call from
TSO and distribute the
signal to individual assets

TSO set point can change
every second — VPP has
to adapt the change and
control the performance

After the call the system
must be returned to the
baseline
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Performance Quality

Power [kW] according to Next Box, aggregated to quarter-hourly average values
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- Not every plant is suitable for flexible operation
- Providing flexibility is more than balancing Wind and PV
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Requirements for Flexibility Services

Requirements for flexible Prequalification:

operation: Successful remote controlled test run necessary to
» Good plant management participate in market (Germany)

» Planning capability/ - yamme 1 on sy

controllability

» Fast reaction time of the asset
(Ramp Speed)

» High Performance Quality
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Advantages of VPP:

» VPP fulfill IT security and market requirements

» Redundancy concepts increase the performance of a pool
» Errors of a single plant are not significant / can be predicted
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Full digital asset management

Schedule Management
Activation Signal (Control Reserve)
Maintenance notice

Error notice

Web and App-Solution with Push Messages
Possibility of remote monitoring
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Conclusion

xy. Demand for flexibility at the Wholesale and Ancillary Service Markets
ﬂkﬁ/ will increase

(market opening and development of Wholesale /Ancillary Service markets is required in
many countries)

H With a VPP are biomass and biogas plants well controllable and can
I I] [I takeover functions of conventional power plants

Professional plant management and a good heat concept are
necessary for a efficient operation of a flexible bioenergy plant
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Alexander Krautz
Head of
Business Development

Krautz@next-kraftwerke.com
www.next-kraftwerke.com




