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The Battery and Control Room in the first Edison Electric Lighting Station at Pear| Street in lower Manhattan in 1882
By Everett Historical/Shutterstock.com
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Conceptual
development of VPP,
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Smart Cities, Al,

BESS and EV
integration, Demand Scaling, Energy
Response, Peer-to- Flexibility

Peer Trading
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EMS/SCADA validating |Legal recognition of VPP Aggregator,
VPP services, Smart- ARENA VPP Pilot, Blockchain and
Grid and Real-Time Cyber-Security, Real-Time Dispatch,
Algorithm Multi-Energy and Digital Twins
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Basic VPP

Advanced VPP

Future VPP
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Usually provide entry-level aggregation of DER which is
minimally coordinated

Automated, high-performing DER orchestration with market
involvement facilitating monitoring and control

Al-powered, completely autonomous actors included into
transactive energy systems targeted for smart dispatch
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MICROGRID OPERATIONS AND OPTIMIZATION

Virtual Reality: Microgrids, VPPs
Mutually Boost Each Other's Case

The decentralization, democratization and fragmentation of the power grid is yielding
newer and more complex energy combinations these days, making room for both very
different energy assets to act together.

Rod Walton, Microgrid Knowledge Managing_Editor =

(Editor's Note: Story originally posted in November 2023)
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Usinas Virtuais
de Energia




%

F3 -F 8 -8
: F ) 3 & -
= o = 6"# K #
=; 9: # =
"# "4 " 1
#1=<@ 1 5
M — i ° ]
- | 6 1
A+ O<@ @1 :; ] 1 1
0 6"# 6 "#
E +
I-1 =
» ...%# . ’ 1 #




$ 2
=5- 65 5 65
Il# ; (1}
#1 1 9: < 5 5
II# O Il#
5 -L % " 5 =5 6"#
Il# @ Il#
6 9 EN # + - 'S
" =0. 6 /
=<@ - @ %5 5
(1} +
"o = 6 . /
"4 = 0;




% A O |+ - @ |+
= L % P QRS5'T 1)3)3&)3)D1 D333 @

Solar and Powerwall

Solar allows you to generate your own clean
energy. Powerwall stores it for you. You can then
use your stored energy at home or to support the
grid.

Tesla Software
Tesla App

Powerwall is equipped with software that

communicates with the Tesla Virtual Power Plant, The Tesla app gives you the tools to monitor your
maximising the support provided to the grid and energy anytime, anywhere. Manage your energy
the money you get for the energy you share. sharing preferences and watch your energy flow.
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2019 2020 2021

PV aggregator Next Kraftwerke
Germany becomes a wholly owned
subsidiary of Shell

Next Kraftwerke and Toshiba
ESS found Joint Venture
(2020-2024)

2022

2023 2024

Integration des

Windparks HKN

New executive management
team: Katrin Jedamzik, Marc
Riiths and Mark Lindenberg




TESLA Vehicles Energy Charging Discover Shop
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Available VPP Programs

Tesla VPP programs are available through utility companies throughout the U.S. If a VPP program is
available in your area, you can find additional details and enrollment information in the Tesla app.

Powerwall Tesla Virtual Power Plant il Flem=ae $

> Arizona
Solar Panels » California
Solar Roof > Colorado b @

> Connecticut 6 O
More

Florida " A A
> Hawaii . ! % 1 1
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> ldaho .
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/ » Louisiana 4
> Massachusetts #_ ;
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> New Jersey @ 1 j—
333 D333 O O l Find information on what a virtual power plant (VPP) is and how you can join Tesla VPP programs as a
Powerwall owner. > New York <

@ > North Carolina

@ What is a Virtual Power Plant ’

> Oregon

A virtual power plant (VPP) is a network of distributed energy sources such as homes with solar and

v

battery systems, working together as a single power plant. The combined energy of these sources is Rhode Island
used to support the electrical grid. Participating members can give the VPP program permission to use

their energy as a resource during high demand events and generate value through their participation > South Carolina
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