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Key drivers energy transition and their consequences

Geopolitical

Economic

Climate goals
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Unprecedented engineering effort in tight labor market and expert scarcity
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Digitalization

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
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National Plan Energy system

Nationaal plan
energiesysteem

» Published Nov 2023

» Expression of ownership by government

 Digitalization only summarily addressed Nationaal Plan Energiesysteem
Bouwen, besparen, verdelen & verbinden

Since September 2024

Het Nationaal Plan Energiesysteem is de kabinetsvisie voor het energiesysteem tot 2050. In dit
plan geeft het kabinet aan hoe we kunnen bouwen, besparen, verdelen en verbinden voor een
duurzaam en rechtvaardig energiesysteem - nu en in de toekomst.

Het kabinet maakt hiervoor 5 richtinggevende keuzes:

» Creation National Agenda Digitalization
Energy system

* Core team: Ministry of Climate and TNO

Maximaal aanbod Energiebesparing Slim inzetten Internationale Samen sturen
. Maximale inzet op Besparen als energieen samenwerking Met burgers en
° W|th a” key Sta keholders aanbod van duurzame belangrijke infrastructuur Sterke internationale bedrijven, met
energie en energie- hoeksteen van Schaarse energieen samenwerking ruimte voor
infrastractuur hetenergiebeleid infrastructuur worden enmaximaal participatie en
ingezet waar dit het verbonden initiatief
meest nodig is vanuit energiesysteem
systeemperspectief
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Digitalization offers opportunities

Guiding choices

. Maximum supply

Current/real-time insight
Maximum commitment to the supply of sustainable

* Monitoring
« Al
» Sovereignly unlocking measured data

energy and energy infrastructure.

2. Energy saving

Saving as an important cornerstone of energy policy

Nationaal plan

Smarter operational control
* Making assets controllable ‘
* Smart algorithms EE 010010
* Smart coordination between parties

+ 101010
= 010101

B0

DIGITALIZATION

3. Smart use of energy and

infrastructure scarce energy and infrastructure

are deployed where they are most needed from a
system perspective.

Enable new (market) mechanisms
» Adapt more dynamically to the market

4. International cooperation - Utilize and valorize hybridization and flexibility
Strong international cooperation and a maximally

connected energy system.

Equipping end users
» Democratization: enabling active participation in the

5. Joint steering

With citizens and businesses, allowing for participation
and initiative.

energy system
* Facilitating collaboration within hubs and communities
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Smart digitalization needs a systems approach

Architectural approach

Business Objectives
Polit. / Regulat.. Framework

To ensure:
« Smooth operation Business Layer

 Resilience

Function Layer

=

- Outline of Usecase .
g - \

* Future proofness

Interoperability, Information Layer
Layers
Exam ple electricity: Communication Layer
) Smart Grld ArChIteCturaI Component Layer
Model (SGAM) )

Distribution
DER

Domains Customer
Premises
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Scaling up the Electricity Infrastrucure

\N Netbeheer Nederland
16,192 followers

] [ ] N [4 | VErs
4mo « Edited » @
A more radical speed-up is needed \
Binnenkort neemt algemeen directeur Dick Weiffenbach afscheid bij Netbeheer
Nederland, waar hij in vier jaar veel in beweging heeft gezet. Hans-Peter Oskam volgt
hem vanaf 16 december op. Lees onderstaand het afscheidsinterview met ...more

Show translation

- - r-ﬂ

Extra infra needed until 2 ;I
2050

50.000+ >30.000

Neighborhood transformers Extra engineers till 2030

670+ s\' >11.000

High- and midvoltage stations \/ Ha space

§ 100.000+
“  Km cables

; uﬁegm«t l-:nto'dldenk
sw y ik weleens: ik had er veel harder op *
b moeun duwen.
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Digitalization to build faster and smarter
What can Model-Based Systems Engineering (MBSE) contribute?

Building faster

| Systems Engineering for grid operators as system owner with outsourcing |

* Explicit, end-to-end WoW H H 3 H H H
Outsourcing to contractors
» Rationalisation of choices Ll e

Lifecycle
services &
maintenance

System System
integration release

» Support for role as et et RS
system integrator

—

Contract

Building Smarter

 Structuring and digitization of information

e Standardisation

¢ B8 _2in
/4 \5/ 6

* Product line engineering, prefab, and configure-to-order A
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The need for flex

Balanci

Power Prices April 2020 (Day-| mguctlon &lIntradaymarket)
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Go Digital Energy

Example: Unlocking (all) flex is essential

Need for flex

Demand-side
response required
for business case
renewable energ

Balancing national
grid

Congestion on HV
and MV networks

Congestie in Log
Voltage grid

Reduce

reinforcement need

Digitalization in the energy industry: a necessity

Flex potential

( . \
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Much flex in built environment,
But fragmented.
Digitalization key to unlocking!
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Digitalization done rightfo ,— = = — =
unlock necessary flex

Resource
Manager

(RM)

____\

Resource

Manager
- (RM)
ustomer
DSQ / e.g. OpenADR, Energy
Supplier/ = S1 (IEC), Manager
Aggregator SEP

) (CEM/EMS) Resource

Manager
(RM)

Resource
Manager

(RM)

’____

. e s s

Heat pump

OEM
Communication
e.g. ModBus,
HTTP REST,
etc.

PV inverter

Any flex

device
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Energy hubs

Key Features

P2
i
— [

- Optimization and Efficiency == e s @f §$
bl

* Multi-energy integration

* Flexibility 20~

Examples : s

Max aggregated used capacity

* industrial park / oeipeduel O oo 0 o

* university campus sl i e |
Total available capacity
 smart city district X .
= ES
= =
Time of the day - 12:00 24:00 Time of the day - 12:00 24:00
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Energy Hub Platform is a set of IT applications

Attention points:

Trading mechanism

Data availability and handling
Control

Robustness, (cyber-)resilience

Lifecycle

Energy Hub Platform (EHP)

Transaction Handelsplatform

marketS I Forecast Advies order Settiement

Interfaces Koppeling handelsplatform

P2P kWh + kW (her-)verdelen

Draaiplan Control
systeem

Energy hUb Forecast
(Ofe]glifo] Nl @ 299recatie

Collectieve
settlement

D41, Intraday Real-time

Netbeheerder & Enofgy service
Energy Hub applicaties EMS / RTU bedrijven
systems S SOERCS
sl ——— N
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Some words on Al

Challenges:

« Explainable Al

* Responsibilities

« Data hungry — bad coverage of rare exceptions

Never treat applying Al casually
« Explicit in your purpose

* Aware of biases

» Aware of limitations

» Gradually build up experience

Hybrid Al
So far Al mostly applied in:

* Predictions based on trend data

innovation
for life

16



Wrap-up

Digitalization essential for successful
energy transition

Digitalization done right requires
systems approach and coordination

Opportunities for new functions,
applications and business
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