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9 Departments

4 Institutes e 3500+ new students every

9 Support Services academic year
17 Student Teams e 18.000 kg dangerous substances

13.500 students 90+ nationalities

7.000 employees

3.000 daily visitors

4.000 daily vehicle movements
850.000 m2 terrain
50.000.000 kWh electricity
280800 Thegss » Continuous state of change and
200.000 m? water reconstruction

350.000 m? Buildings * Child daycare centre

e 150+ small events every year

* 5 events (5.000+ people)

e 1.500 student houses on campus
e 11 bars

e 1 supermarket

* 100 tech companys on campus

s


https://www.tue.nl/en/our-university

TU/e Controlling grid congestion,
lessons from the GENIUS living lab,
GENIUS meets BACH, future project.
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Grid Efficiency & Network Integration for
Universal Sustainability (GENIUS)

Thijs Meulen — TU/e Consultant Energy Management and Innovation
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Crossing the Chasm = Taking up the challenge to take the

Geoffrey Moore - 1991

research (Hink) 2 steps further.
Facilitate innovation and seek synergy,
without losing sight of reality.

e From pilot

e From idea
“Research” to

e First idea

e To real world

“Business operations”

e First pilot
Jump

TU/e




Technology Readiness Levels
TRL 9: Actual system “flight proven”
System Test, Launch, through successful mission operations.
and Operations. TRL 8: Actual system completed and “flight qualified” J u I I I
through last demonstration (ground or space).

System/Subsystem TRL 7: System prototype demonstration
Development in space environment.

TRL 6: System/subsystem model or
prototype demonstration in relevant environment.

TRL 5: Component and/or breadboard validation St e
in relevant environment.

Tech|no|ogy —— TRL 4: Component and/or breadboard validation
Development in lab environment.

Technology
Demonstration

TRL 3: Analytical and experimental critical function
and/or characteristic proof-of-concept.

Research to

Prove Feasibility TRL 2: Technology concept and/or °
application formulated. I n
. TRL 1: Basic principles
Basic Technology ) observed <:1nJJ reported.
Research

— | TU/e



Net congestion

The Netherlands turns red!

Economic and sustainable growth is
being hampered

Osnabriick

Munster




GENIUS

Grid Efficiency & Network Integration for
Universal Sustainability

OPZUID

Europees programma voor transitiegedreven innovatie

Medegefinancierd door
de Europese Unie

TU/le gggg “fua 2 B Boptimum

cube

@ (@) = Voltgoed™ simplenergy &3 Enerzien TU/e



PERSBERICHT TENNET
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Future growth in Power capacity

How are we going to manage this? .

Contracted Capacity 9.549 kW

9623

2024

9723

2025

9923

2026

2027

2028

Year

12413

2029

12663

2030

12663

2031

13038

2032

13038

2033
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Elektricity Grid

GEN Ius Congestion

management

Grid Efficiency & Network Integration for Transdef
Connexxion

Universal Sustainability
GDS electrical GENIUS

Battery Pack
3,5 MWh

Control facility based
on forecasts and
network congestion
EV Charging

JaMOod 3[qIx3]4

PV-panels

Building
installations

With Battery With Battery &
Smart Energy management T U/e




Power consumption per hour from 19 March 2024 to 19 March 2025
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Contracted Capacity 9.549 kW
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Power consumption per hour from 19 March 2024 to 19 March 2025

Load duration curve

12000

10000

| Contracted Capacity 9.549 kW

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
12000 Load duration curve

10000  Contracted Capacity 9.549 kW

Available power from Excelfile:

8000 For reference new lab- + Cleanroom building. 4.000 kW => 4301 uur
1.654 kW 3.000 kW => 6180 uur
6000 2.000 kW => 7882 uur
1.654 kW => 8233 uur
Complimentary Power 1.000 kW => 8628 uur
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Flexible Power

Inzet 3,5 MWh accu ., sosmee:
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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 \
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Features of the Heat Pump

COP_heat 4.2
COP_cool 3.8
N_heatpump 2

12 kw

Power_nominal

steering:
v" Saving up to 40%
energy
one-10 ‘ ‘ zzzzz n v Solve net
congestion
v Optimal comfort/
Comfort in the building
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Scenario: Present situation

Measure
total
power

Normal
operation

Pre-alert

Safemodus

Switch battery
max on, mobile
charging
stations off




mianniryy -

Virtuele batterij SMWh

9 12
87 MW

ow

Discharging
Planning B€™

19 september 2024

m per uur (kWh)  --- Gemiddelde geselecteerde dag:

Normal

€015
operation
€0,10
- I I I I I I
£0,00
€005
£ £ £ £ £ L £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £
19 GENIUS S LIS L L LS FT LSS PSS

Gemeten maximum

Zon naar verbruik 441 kW
Zon naar laadpaal 395 kw

Batterij naar verbruik 120 kw
Net naar verbruik 71 MW
Net naar batterij 11 MW

Gepland maximum

Zon naar verbruik 509 kW
Zon naar laadpaal 150 kW

Batterij naar verbruik 1.5 MW
Net naar verbruik 7.2 MW
Net naar batterij 15 MW

Meer detail =

TU/e



Scenario ll: Flexible power from neighbours

Measure
Normal
Start total .
operation
power

Pre-alert

Safemodus

No Switch battery
(R, Urgent max on, mobile
leer il kVA alert charging
‘[G EN' - ] / stations off e




Scenatrio ll: Flexible power to the neighbours

FOREC&IE
%
1
o)

Measure
total
power

Normal
operation

Power

Available Pre-alert

Safemodus

Switch battery
max on, mobile
charging

I[é EN 'US stations off




- Genius meets Bach

- J //'/

- The objective of the project focuses on cross-

'y pollination between multiple energy carriers

(electricity, hydrogen, gas and heat) to alleviate grid
7 congestion on the electricity grid. The project
- V4 demonstrates a transformation of energy carriers
R with storage as a solution/mitigator for grid
congestion.

BACH =>Brainport Approach for Congestion-free Holland TU/e



Energy transformation for grid congestion

Electricity grid 7\
Hydrogen grid T
Gas grid :
|
Heat grid I
i
|
|
VY 1

Battery Pack

% GDS network Electricity
Electricity storage

TU/e



Energy transformation for grid congestion

Electricity grid

Gas grid

Hydrogen grid T
|
|

Heat grid :

;
|
|
1

4

% GDS network Electr.
Electricity storage

Battery Pack Elektrolyser

TU/e



Energy transformation for grid congestion

Electricity grid

Gas grid

Hydrogen grid T
|
|

Heat grid :

|
|
|
1

\4

% GDS network Electr.
Electricity storage

Battery pack Elektrolyser

Paul Sabatier
The father of the chemical
theory of catalysis

TU/e



Energy transformation for grid congestion

Electricity grid

Gas grid

Hydrogen grid T
|
|

Heat grid :

|
|
|
1

\4

% GDS network Electr.
Electricity storage

Battery pack Elektrolyser I\/Iethaniéation reactor

Electricity /
Heat

: Electricity
storage

Battery
 pack

TU/e



Energy transformation for grid congestion

Electricity grid

Gas grid

Hydrogen grid T
|
|

Heat grid :

|
|
|
1

\4

% GDS network Electr.
Electricity storage

Battery pack Elektrolyser I\/Iethaniéation reactor

Electricity /
Heat

Electricity
storage

Battery
i pack

.................................................................................................

Test facility for - -
Iron fuel production ||, q@ \ e .
TU/e




Electricity grid
Hydrogen grid

Gas grid
Heat grid

Transdef

@ GDS electricity GENIUS Connexxion

. Battery Pack
Control facility based 3.5 MWh

on forecasts and
network congestion

EV-Charging

Jamod 9|qixa|4

PV-panels

Building

installations

TU/e



Electricity grid

Hydrogen grid
Gas grid Control facility based
1\ | Heat grid on forecasts and

network congestion

GDS electricity GEI;EL\I(!ES

%k p
m Elektrolyser:
Ca i

Battery pack

3,5 MWh
* AN
e RIFT EV-Charging -
— : =
: o-© @-u
{ )
2
3
%k %k A4
ombined PV-panels
—> and ATES
Ll ) Heat-Cold storage TU/e
Building
1) installations
t 3
L _@ ] Battery Pack
d
new

* BACH componenten, Brainport Approach for Congestion-free Holland TU/e



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

GENIUS'

) Grid Efficiency & Network Integration for
Universal Sustainability

THANK YOU _
FORYOUR = &=
ATTENTION
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