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Time problem
Energy from renewable sources # ‘energy demand’

PHOTOVOLTAICS - DAILY-RESOLUTION VIEW 2024

Daily bars show the published monthly total divided by the number of calendar days. Public PV feed-in: 59.8 TWh
They do not represent measured daily raw values. Self-consumption: 12.4 TWh
250 A Total PV generation: 72.2 TWh
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HEAT - SEASONAL PROFILE 2024 ELECTRICITY DEMAND / GRID LOAD - 2024
48 4
122 Heat & cooling end-use energy 2024: Annual grid load: 464.4 TWh
120 4 1.248 TWh 46 4 Total electricity consumption: 492 TWh
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Manthly curve = natural gas use as a seasonal heat-demand indicator.
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Energy from renewable sources # ‘energy demand’

GENERATION

Electricity is generated
in power plants.
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Balancing energy?

<

How do we ensure stability

- with fluctuating generation?

high-voltage grids. , P
DISTRIBUTION GRID

THE ENERGY SYSTEM
IN TRANSITION

The energy transition brings new generators and
consumers into the system and changes the
requirements for grids and balancing energy.
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Distribution
at the local level.

% TRANSMISSION GRID .
Transmission over <

CONSUMERS
Electricity is used
by households and businesses.

NEW GENERATORS AND CONSUMERS

ELECTRIC VEHICLES HEAT PUMPS
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PHOTOVOLTAICS
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High electricity Electricity demand Decentralized generation
demand when for heating and with fluctuating
charging. cooling. feed-in.

!

!




What is an Energy Habitat? v’

A local sector-coupling ecosystem for renewable energy, decentralized H.JOWEREELL .
storage and zero-emission mobility.

It combines battery power, hydrogen energy and intelligent control to
relieve the grid and enable both E-mobility and H, mobility.

Sector coupling Decentralized storage

Mobility bridge

Energy Transition & Mobility local buffer for grid bottlenecks fast power + long energy

L4

HPC charging + H, refueling
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Key message: Sector coupling becomes deployable: fast battery power + scalable hydrogen storage + intelligent local control. ]




Energy Habitat Rheine

Battery Storage

3 MVA
(2 x 20 ft)
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EV Charging Park 1

3 x double chargers (cars)
2 x double chargers (trucks)

Public Grid
(electricity supply)

Transformer
1 MVA

PV Power
305 kWp
(766 modules)

Wind Power
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Hydrogen Filling Station
H, dispenser
H, cooling

H, PowerCube
1,2 MVA
(1 x 45 ft)

Electrolyser
Fuel Cell
Hydrogen Storage
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Gas Storage & Compression

Compressor

High / Medium / Low pressure storage
H, trailer

Chiller

EV Charging Park 2

4 x single chargers (cars)
5 x double chargers (trucks)
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H,PowerlLyzer — PEM Electrolyzer
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Installed El. Power

Hydrogen
Production

Load Range

H2 Output Pressure
Power Demand BoP
Voltage Supply

Controle Interface

H,PowerlLyzer 40 H,PowerLyzer
120

48 kW 144 kW
0,68 kg/h 0,68...2,04 kg/h

20...100%
< 40 bar
7 kW 21 kW
400 VAC / 50 Hz
Modbus TCP, Ethernet

Product Scope:

= Power Electronics

= Electrolyzer

= System Controller

= Water & Cooling
Unit

Optional Scope:

» Hydrogen
Purification

= \\Vater
Purification

= Control Cabinet
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H,PowerCube
RRE

Power electronics I Storage

’ Hydrogen drying
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Medium 140/50
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‘ L Type S M L
=] I = Container Size 10 Feet 20 Feet 45 Feet
T —— Installed ELY Power 48 kW 48...144 kW 144..1.152 kW
Hydrogen Production 0,68 kg/h 0,68...2,04 kg/h 0,68...16,32 kg/h
f \ / Fl\ / \ H2 Output Pressure < 40 bar
[ @ \ \ Q \ rl.,\/\/;/ . W\ Installed FC Power up to 16 kW, up to 300 kW,
\9 \Ej \j Battery Size 10 kWh / 10 kW 50 kWh / 200 kW

Notstromfahig Schwarzstartfahig Netzstabilisierung VOItage In-/Output 400 VAC



Energy Habltats e
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« Expanding Renewable |
Energy Without Waiting
‘lEznl;'nglyl-Elabitat & serin ., for Grid Expansion
* Expanding Sustainable
Mobility Despite
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\} * Energy storage where it
380 kV Transmission Grid < B i CZECH REPUBLIC .
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110 kV Regional Grid y

Planned / In Progress

Wind Power

Solar Power
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Hydroelectric Power

Power Plant
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’ Making Our Grids More | q
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Energy Habitats - Fulda
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H2PowerCube
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EMS-system .POWERC

ia‘ H,POWERCELL UBERSICHT 15.Mai 2025 | 10:24 @ SystemOK

ENERGY MANAGEMENT SYSTEM Energy Management System

Stationary and mobile sector coupling as

o hybrid storage, based on technical and
dersicht Dezentrale Netze SYSTEMUBERSICHT 1
= oy economic parameters

Energiefliisse
12,45 MW

Photovoltaik ¢ Verbundnetz
- Hoo J R b M » Holistic controller for managing
[W . S5 9,87 MW .
o A generation plants, battery storage
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Speicherstand

@ Verbraucher i =y systems, electrolysers, fuel cells,
£ Marke @), s R i electric vehicle charging points and
u/ﬁﬁ 4 i e @ CO, Einsparung heute g ri d _fri e n d |y O p e rati O n

Analyse SYSTEM
E-Mobilitat Windkraft 2,451

Q Alarme °
o |  Grid Resilience

insteliungen +

et 1 o . @)‘ AKTUELLE ALARME

Sveteratat L '. C v/ Keine aktiven Alarme . .

e (i & H, Mobiltat * Modular Integration of Generation &
Batterie Energiemonitor H, Trailer LO a d S

Administrator

Do

admin@h2powercell.de

 Network & Cyber Security



Projects

Thailand

266 kWh e
PCS/Inverter  SEEH : Green-H2 islands project: Sustainable energy
SORW gt supply with hydrogen on Koh Jik

Dr. Katrin Lammers, Tanai Potisat, and Samuel Jacubasch

Chao Mae Ko
Chik Shrine @ /-
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Vientiane

Wl lauawadinayin
@ dlinajudinTauaie

¥Ko Chik Homestay

i an lauaad

w1t Koh Jik:
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