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• 9 Departments

• 4 Institutes

• 9 Support Services

• 17 Student Teams

• 13.500 students 

• 7.000 employees 

• 3.000 daily visitors

• 4.000 daily vehicle movements

• 850.000 m2 terrain 

• 50.000.000 kWh electricity

• 2.000.000 m³ gas

• 200.000 m³ water

• 350.000 m² Buildings

• 3500+ new students every 
academic year 

• 18.000 kg dangerous substances

• 90+ nationalities 

• 150+ small events every year

• 5 events (5.000+ people) 

• 1.500 student houses on campus 

• 11 bars 

• 1 supermarket

• 100 tech companys on campus

• Continuous state of change and 
reconstruction

• Child daycare centre 

https://www.tue.nl/en/our-university
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TU/e Controlling grid congestion, 

lessons from the GENIUS living lab, 

GENIUS meets BACH, future project.

GENIUS3



Add a background image by 

• Right-click -> ‘Format 
background...',

• Choose ‘Fill by image’ or 
‘Bitmappattern’,

• Click the ‘File...’-button to 
browse for an image.

Grid Efficiency & Network Integration for
Universal Sustainability (GENIUS)

Thijs Meulen – TU/e Consultant Energy Management and Innovation 



• First idea

Hink

• From idea 
to

• First pilot

Step
• From pilot

• To real world

Jump

▪ Taking up the challenge to take the 
research (Hink) 2 steps further.

▪ Facilitate innovation and seek synergy, 
without losing sight of reality.

“Research” “Business operations”



Hink

Step

Jump



Net congestion
The Netherlands turns red!

Economic and sustainable growth is 
being hampered
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Contracted Capacity 9.549 kW

How are we going to manage this?



GENIUS 

Building 
installations

PV-panels

Heat-
pumps

EV Charging

GDS electrical

Battery Pack
3,5 MWh

Flexib
le Po

w
er

Elektricity Grid

Influencing
behaviour

Control facility based 
on forecasts and 
network congestion

Transdef
Connexxion

Congestion
management

With Battery With Battery &
Smart Energy management
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Power consumption per hour from 19 March 2024 to 19 March 2025 

Contracted Capacity 9.549 kW

Our consumption
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Power consumption per hour from 19 March 2024 to 19 March 2025
Load duration curve 

Contracted Capacity 9.549 kW

Power consumption

Complimentary Power
How to use this in time without 
Creating peaks?
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Complimentary power per hour from 19 march 2024 to 19 March 2025
Load duration curve 

Contracted Capacity 9.549 kW

Complimentary Power

Available power from Excelfile:
4.000 kW => 4301 uur
3.000 kW => 6180 uur
2.000 kW => 7882 uur
1.654 kW => 8233 uur
1.000 kW => 8628 uur

For reference new lab- + Cleanroom building. 
1.654 kW
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Flexible Power

GENIUS14

220 kW
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Building as a thermal battery

We use heat pumps in 
the buildings to store 
thermal energy. The 
building functions as a 
thermal battery.

We create a 
dependency between 
the buildings.

So that we can shift 
the peak of heat 
pump simultaneity 
over time.
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At the heart of the image is the Digital Twin of the ATLAS building’s HVAC system — a smart virtual 
model that predicts how to use energy most efficiently.

Zone 1 of the ATLAS building

24/7 predictive 
steering:
✓ Saving up to 40% 

energy

✓ Solve net 
congestion

✓ Optimal comfort
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Flexible power outside the Campus!!

GENIUS17
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Charging Discharging

Normal 
operation
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Genius meets Bach
The objective of the project focuses on cross-
pollination between multiple energy carriers 

(electricity, hydrogen, gas and heat) to alleviate grid 
congestion on the electricity grid. The project 

demonstrates a transformation of energy carriers 
with storage as a solution/mitigator for grid 

congestion. 

BACH =>Brainport Approach for Congestion-free Holland



GDS network
Electricity

Campus
usage

Energy transformation for grid congestion 

Electricity grid

Hydrogen grid
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Electricity
storage

Battery Pack
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GasGDS network
Electricity

Hydrogen

Campus
usage

Energy transformation for grid congestion 
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Electricity /
Heat

GasGDS network
Electricity

Hydrogen Heat

Campus
usage

Energy transformation for grid congestion 

Elektrolyser Methanisation reactor WKK
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Electricity /
Heat
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Energy transformation for grid congestion 

Elektrolyser Methanisation reactor WKK
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RIFT
Test facility for 
Iron fuel production
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Gas grid
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GENIUS 
BACH
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Genius is no longer just a project, but the driving force behind 
a long-term program centered on a  new form of 

energy research infrastructure. 

GENIUS meets BACH

Brainport Approach for Congestion-free Holland

GENIUS 2.0

https://www.tue.nl/en/research/institutes/eindhoven-institute-for-renewable-energy-systems/projects/genius
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