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Our mission is to create impactful 
innovations for the sustainable wellbeing 

and prosperity of society. 
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The Dutch organisation 
for applied research
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Geopolitical Economic Climate goals Electric shift

Unprecedented engineering effort in tight labor market and expert scarcity

Key drivers energy transition and their consequences
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Digitalization
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1. Engineering challenge rapidly increases – 
Digitalization needed to

• Increase engineering productivity

• Manage increasing complexity

2. Seamless operation - Digitalization needed 
to

• Balance supply and demand

• Mitigate congestion

• Control decentralized energy system

• Automate business transactions
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National Plan Energy system 
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• Published Nov 2023

• Expression of ownership by government

• Digitalization only summarily addressed

• Since September 2024:

• Creation National Agenda Digitalization 
Energy system

• Core team: Ministry of Climate and TNO

• With all key stakeholders
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Digitalization offers opportunities
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1. Maximum supply 
Maximum commitment to the supply of sustainable 
energy and energy infrastructure.

2. Energy saving 
Saving as an important cornerstone of energy policy

3. Smart use of energy and 
infrastructure Scarce energy and infrastructure 
are deployed where they are most needed from a 
system perspective.

4. International cooperation 
Strong international cooperation and a maximally 
connected energy system.

5. Joint steering
With citizens and businesses, allowing for participation 
and initiative.

Smarter operational control
• Making assets controllable
• Smart algorithms
• Smart coordination between parties

Current/real-time insight 
• Monitoring 
• AI 
• Sovereignly unlocking measured data

Digital 
Opportunities

Enable new (market) mechanisms 
• Adapt more dynamically to the market 
• Utilize and valorize hybridization and flexibility

Equipping end users 
• Democratization: enabling active participation in the 

energy system 
• Facilitating collaboration within hubs and communities

Guiding choices 
NPE
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Smart digitalization needs a systems approach 
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Architectural approach

To ensure:
• Smooth operation

• Resilience

• Future proofness

Example electricity:
• Smart Grid Architectural 

Model (SGAM)
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Go Digital Energy

Scaling up the Electricity Infrastrucure
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A more radical speed-up is needed 
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Extra infra needed until 
2050

Neighborhood transformers

High- and midvoltage stations

Km cables

Extra engineers till 2030

Ha space



Digitalization to build faster and smarter
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What can Model-Based Systems Engineering (MBSE) contribute?

Building faster
• Explicit, end-to-end WoW 

• Rationalisation of choices

• Support for role as 
system integrator

Building Smarter
• Structuring and digitization of information

• Standardisation

• Product line engineering, prefab, and configure-to-order 



The need for flex 
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Congest
ion

Balanci
ng
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Example: Unlocking (all) flex is essential
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Demand-side 
response required 
for business case 
renewable energy

Balancing national 
grid

Congestion on HV 
and MV networks

Congestie in Log 
Voltage grid

Reduce 
reinforcement need

Industr
y

Mobility

Built 
environment

Need for flex Flex potential

Much flex in built environment,
But fragmented.
Digitalization key to unlocking!

Energ
y
hubs
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Digitalization done right to 
unlock necessary flex

Heat pump
Resource 
Manager

(RM)
Customer 

Energy 
Manager

(CEM/EMS)

DSO / 
Supplier / 

Aggregator

e.g. OpenADR,
S1 (IEC),

SEP Resource 
Manager

(RM)
PV inverter

Battery
Resource 
Manager

(RM)

OEM 
Communication
e.g. ModBus, 
HTTP REST, 

etc.

Resource 
Manager

(RM)

Any flex 
device
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Energy hubs

14

Key Features
• Multi-energy integration

• Flexibility

• Optimization and Efficiency

Examples
• industrial park 

• university campus

• smart city district 
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Energy Hub Platform is a set of IT applications
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Attention points:
• Trading mechanism

• Data availability and handling

• Control

• Robustness, (cyber-)resilience

• Lifecycle

Transaction 
markets

Energy hub 
Control Box

Adjacent 
systems

Interfaces

Interfaces

Physical 
infra
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Some words on AI
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Challenges:
• Explainable AI
• Responsibilities
• Data hungry – bad coverage of rare exceptions

Never treat applying AI casually
• Explicit in your purpose 
• Aware of biases
• Aware of limitations
• Gradually build up experience

Hybrid AI

So far AI mostly applied in:
• Predictions based on trend data
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Wrap-up
Digitalization essential for successful 
energy transition

Digitalization done right requires 
systems approach and coordination

Opportunities for new functions, 
applications and business



 

Thank you!

 


