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TNO structure

TNO ISP Unit ICT, Policy & Strategy

TNO ICT, Strategy & Policy (ISP) is working on 
breakthroughs in societal challenges. 

We develop innovations, strategies and policies 
for government and industry to accelerate 
transitions and increase economic growth and 
well -being.
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We bring movement where transitions become stuckOur mission

Our portfolio

Our knowledgebase:

12 research groups

CONNECTION

We connect our mission, portfolio and knowledgebase

3

Digital InnovationsTNO Vector Digital Systems Digital InnovationsTNO Vector Digital Systems

Fast open digital 
infrastructures

Data sharing & AI Trusted ICTDigital systems
Leading societal
multi -transitions

Digital 
Governance 

& 
Regulation

Sustainability

& Spatial 
Governance

Business & 
Finance 
Models

Economics 
& 

Innovation 
Policy

Embedded Systems 
Innovation

Advanced Computing 
Engineering

Data Ecosystems
Applied Crypto & 

Quantum Algorithms

Intelligent Cyber -Physical 
Systems

Networks Data Science Cyber Security Technologies

AI@ISP | July  24, 2025 | TNO Confidential



Applied research

Research Industry
Applied 
research

Independent 
Implementation 

partner
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Semantics

DTES

Standardisation and system integration
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Integrated Energy System

System integration

IT integration

Data integration (FAIR)

Data 
interoperability

Data Syntax

Data Semantics

Ontology

Taxonomy

Thesaurus

Vocabulairy

F
in

d
a

b
ili

ty

A
cc

e
ss

ib
ili

ty

R
e

u
sa

b
ili

ty



Energy System 
Description Language 

(ESDL) - TNO

31 January 2026



ESDL

Challenges ςwhy we started with ESDL in 2017?

Bron: Nico Hoogervorst (PBL), Het regeerakkoord en de energietransitie ,
Tweede PICO gebruikersbijeenkomst - Vrijdag 24 november 2017  

Integration of multiple 
models / tools to 
properly address the 
broadness of relevant 
topics for the energy 
transition

1

INTEROPERABILITY

Assure different models that try to answer the 
same question, more or less produce comparable 
results (or understand why outcomes differ)

2

TRANSPARANCY

Assure scenario 
calculations for 
different 
(geographical) 
scales properly sum 
up at national level 

3

AGGREGATABILITY
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ESDL

ESDL language structure
EnergySystem

Instance

Area

EnergyAsset Port

Asset GeometryCostInformation

Producer Conversion

WindTurbine GeothermalSource

InPort OutPort
connectedTo

Carrier

Profile

EnergySystem
Information

Sectors DataSources QuantityAndUnits
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ESDL Energy Network
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ESDL

Energy System Description Language

Energy system components and topology

Energy potentials and profile information

Location and spatial information

Technology information

Technology Factsheets

PV installation

10 panels
2700 Wp
ϵ осплΣ-

Heatpump

Air/water
COP 4,3
3,0 kW
ϵнсттΣ-

Windturbine

Hor.Windgen.
2kW 48V 96VAC

$1209,-

And:

- Energy carriers & 
commodities

- Quantities & units

- Sectors

- Parties & ownership

- KPIs

- (Regional) areas, plots

- Materials

- Measures

- Plans

- Energy markets

- Mobility / transport

- Control strategies

- Constraints

- Transfer functions

- Data sources

- Χ
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ESDL

The ESDL MapEditor , the human interface
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ESDL

Profile inspection
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3b. ESDL MapEditor - Visualizations



ESDL

Time series animation
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3b. ESDL MapEditor - Visualizations

Use of seasonal storage in winter Charging of seasonal storage in summer

tƭŀȅΣ tŀǳǎŜΣ ŎƘŀƴƎŜ ǎǇŜŜŘΣ ǎŎǊƻƭƭ ǘƘǊƻǳƎƘ ǘƛƳŜΣ Χ



ESDL

Spatial visualization ςgenerate pictures for reports
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3b. ESDL MapEditor - Visualizations



ESDL

Growing ecosystem of models and data availa ble

PANDAPOWER

LOADFLOW 
SIMULATOR

GAS

NETWORK

SIMULATOR

PICO`(Geodan)

VESTA (PBL)

QUINTEL

ENERGY TRANSITION

MODEL (ETM)

ESDL MAPEDITOR

OMOTES
SIMULATOR

ESSIM
ENERGY SYSTEM

SIMULATOR

URBANSTRATEGY

I -ELGAS ςNATIONAL

I NFRASTRUCTURESCENARIOS

EPS ςENERGYPOTENTIAL

SCAN (BUSINESSPARKS)

ENERGYMARKETMODEL

WIND COSTMODEL

top depth

thickness

permeability

transmissivity

temperature

flow rate

ENERGY

STORAGE

ATLAS

ENERGYDATA

REPOSITORY

(FACTSHEETS)

MMVIB (MULTI MODELLING) MODELS:
- MOTER(DNV)
- CTM (KALAVASTA)
- TEACOS (QUOMARE)
- OPERA(TNO)
- Χ

MULTI

COMMODITY

SIMULATOR

RUIMTELIJKE

ENERGIE

VERKENNER

MESIDO
DISTRICT HEATING

NETWORK OPTIMIZATION

MESIDO
NORTHSEA ENERGY

SYSTEMOPTIMIZATION

WIND PARK

PROFILEGENERATOR

(+WAKE EFFECTS)

MIDDEN
I NDUSTRY

DATABASE
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ESDL

Scripting
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6. ESDL scripting

Models:

- ESSIM

- MESIDO

- Calliope

- DOTS

- Χ

ESDL Maps Results Profiles

ESDL MapEditor

ESDL Auxiliary Services



ESDL

Open source
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ESDL model itself published on Github:

https://github.com/EnergyTransition/ESDL
Generic documentation (older):

https://energytransition.gitbook.io/esdl

pyESDL - python libraries

https://pypi.org/project/pyESDL/

ESDL website: 

https://www.esdl.nl

Jupyter Notebook ESDL PyEcore tutorial:
https://github.com/EnergyTransition/ESDL-PyEcore-Tutorial

Class documentation: 

https://energytransition.github.io



ESDL

District Heating 
Networks

Business Parks / 
Communities

Spatial planning 
(local/regional 
governments)

System 
Integration on 
the North Sea

Regional Energy 
Transition

ESDL 
MapEditor

OMOTES, MESIDO, 
EDR, TPG GSD,  
GeoESDLServiceΣ Χ

EPS, ESSIM, Flexscan, 
./ aƻŘǳƭŜΣ Χ

ETM, EDR, Connect-
Nearest-Infra,  Infra -
LƳǇŀŎǘΣ Χ

ESSIM, MESIDO, EDR, 
DOWA service, BC 
aƻŘǳƭŜΣ Χ

IƛƎƘ ƭŜǾŜƭΥ 9{{LaΣ 95wΣ Χ

Dynamics: DOTS

Quintel, Deltares, 
TPG, NEC, 
DoingTheMath, 
TUeκ¢¦5Σ Χ

MMvIB (2021-2023, 
QuoMare, Kalavasta, 
DNV GL, Quintel)

(2025 ,RH DHV , 
warmtetooling ύΧ

Gridmaster(2018, 
Siemens) 
ObjectVision, Geodan

Equans, Common 
Futures, Bax Company,  
Blueconomy

EKwadraat, MUG, Ecorys, 
StedinΣ IŀƴȊŜΣ Χ

TNO, NEC, Van Oord, 
5ŜƳŜ DǊƻǳǇΣ w²9Σ Χ

Min KGG, IPO, VNG, NBNL, 
WIP, provinces, RES 
ǊŜƎƛƻƴǎΣ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΣ Χ

W+B, Quintel

W+B, Greenvis, Antea Group, 
RH DHV, Rotterdam 
9ƴƎƛƴŜŜǊƛƴƎΣ {ŀȄƛƻƴΣ Χ

Capturam, Vattenfall, Quirion, 
EnNatuurlijk, Eneco

¢bhΣ {ŀȄƛƻƴΣ 59tΣ //{Σ Χ

Education 9{{LaΣ 95wΣ Χ Hanze, Saxion, TUD, TUe, 
¦¦Σ Χ

ώ Χ ϐ

Market 
Modelling Power2X, TUD, TUeEYE, I-9[D!{Σ /ŀƭƭƛƻǇŜΣ Χ

Application Domains 

Available Models  

Current Partners

ESDL Ecosystem

TPG UI

ESRI 
ArcGis
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https://topsectorenergie.nl/documents/1403/Nationale_Multi-Model_Infrastructuur_voor_integrale_Besluitvorming.pdf


ESDL

Application Domains

Regional Energy Transition District Heating and Cooling Network Business Parks

System Integration on the Norh Sea Spatial Planning Market modelling
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