


THE NEED FOR INFORMATION EXCHANGE SRp—
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> Energy Transition requires extensive information exchange
) Infrastructure:
) Who can share a heat network topology with me?
) Matlab table with nodes and edges?
) Shapefile?
» Profiles

» CSV, Comma, Semi-colon, Thousand-separator,
Excel, Language-dependent

) Giga Joules or GWh, tce?
» UTC, Daylight savings?
» KPls, Facts
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. 1;1-1-2017;1;00:00;00:15;0;:

) Price of assets 1;1-1-2017;2:00:15;00:30:0;;
) Emissions 1:;1-1-2017:;3;00:3000:245:0z2::

| 1:1-1-2017;4;00:45;01:00;0;;

) Data source references 1;1-1-2017;5;01:00;01:15;0;;

1;1-1-2017;6:01:15:01:30;:0;;

1;1-1-2017;7:01:30:01:45;:0;;

1;1-1-2017;8:01:45:02:00:0;;

1;1-1-2017:9:02:00:02:15;:0;;
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A LANGUAGE FOR ENERGY _—
TNO (550

d E

) Smart Energy Systems require system integration
) (Simulation) models need to be integrated, but how?
) Co-simulation

> We communicate the energy transition in:

) People use language to exchange information
) English is a common natural language

» Wouldn't it be nice if we would invent a common digital language for our energy transition?
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m innovation
for life I

System integration is complex
Lots of dependencies and relations

Objective and complete information basis
Many asset types (pipes, cables, wind turbines, P2H, ...)
Different scales (house/street/municipality/region/country)
Spatial — Geografical information (location, area, ...)
Potential — Geothermal, Waste energy, Wind, Solar
Measures — deploy heat network, add wind turbine
Key figures — Cost, KPIs, References
Profiles — Static data, dynamic data
Energy carriers — Natural gas, H2, coal, heat, electricity
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ENERGY SYSTEM DESCRIPTION LANGUAGEminnovation

> Describe energy system components ) Describe geographical information

Residual Geothermal X )
Heat Source Source City 2, 3, Public Charing
4and 5 Station

e

a & o

Battery Solar PV Field ~ Wind Parc

Connections to the rest of the network

) Describe profiles and potential ) Describe solution space

xxxxxxx

Asset Store
Residents PV installation Heatpump Windturbine
- i o
1:005:05. 10 panels Air/water Hor.Windgen.
oo 2700 Wp 3,0 kW 2kW 48V 96VAC
EREEERFEEEEEFEFEEI FEELEE € 3640,- €2677,- $1200,-
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CAPABILITIES OF AN ENERGY SYSTEM TNO i
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Aggregate:
By source
By sector
Y 3 Gas plant

Households |\ @3 Coal plant
Services \ 3 Wind
Industry Y @ Solar-PV
Mobility Y o ..
Agriculture Y
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Production

> Production: The ability to produce energy

> Consumption: The demand for energy g Ef:t"‘c”y ,
) Storage: The ability to store energy g T‘f?tural Gas |,
) : The ability to transport energy By commodity

> ConVersion:  The ability to convert energy

By province
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A PART OF A CITY
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< Area:Municipality XXX

NBHGEprofile

# Electricity Demand

<4 Neighbourhood 6

NBHEHprofile

+ Heat Demand

<4 Neighbourhood 1

NBH 1Eprofile ‘ NBH Hprofile
L 1
- LI

# Electricity Demand

+ Heat Demand

NBH2345Eprofile

# Electricity Demand

<4 Neighbourhood 2,3,4 and 5
NBH2345Hprofile

+ Heat Demand

& = —>. <+ E Connection . Heat Connection
- E Connection + Gas Heater < E Connection +- GasHeater I
A
< Heat Network
<» G Connection < G Connection
A
| L] |
< Elegtricity Network
A
SolarParc2Profile SolarParciProfile
'
. - . Peakload
< Solar Parc 2 Generator
| ] ]
nding Ar
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# UnlimitedGasSource

m innovation
for life mmm ——

-~ EV Demand

# Battery



A HEAT NETWORK

=% ESDL Map E - ename: ECW-usecase.esdl

m innovation
for life mmm —

o @| @soe (@ s || s || EpRassets WindTurbine - BlectricityCabie - - Area: ECW Network (2a7b795b-6c65-45ac-a5¢6-67972b1c5f6d)
+ [ N N 3
X
- H {:
_ b Y vl Production Cluster 1
. ! 24
O Google [
o Aggragated i
\
posets Aggregation Count
Building boundaries . o auiter Temperature
Potential boundaries a Commissioning Date I:“Il
Connections \ Decommissioning Date I:"Il
Simulation results &
. \ Deseription L
7 e I«% \
-
- Geothermal Source Type Undefined ~
L] - Id 58341c26-04a1-405F-bct
¢ s Installation Duration
) Mame Production Cluster 1 |
| o] .
‘ B Original Id In Source l:l =
Prod Type
Almersdorpertacht L Pump Power |
Short Name ProductionCluster1
Technical Lifetime
ol Dot
GeothermalSource: Production Cluster 1 Add ports:
(id=58341c28-94a1-495f-bcéf-5b55ac91267)
= - Qudelanderweg . oniandermeg T
- o f o £
“ | » | » ‘ («] ‘ 2016-01-01T00:00:00.000Z | | g 3 Add Ineort | Add OptFort
i [P iy A TP ey S— — S—
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Digital languages need tool-support to get adopted
Open sourced at
Extensive documentation at
Detailed class documentation at:
Extensive tooling
Web-based editor with GIS support:
Eclipse visual plugin
Matlab plugin
Python and Java libraries

What happened at TNO?
ESDL adoption in one year in a dozen tools
Better integration of our toolsets
Better understanding
Several projects with external partners
EnergyTransitionModel/ PICO / VESTA
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ESDL compatible tools within TNO
HeatMatcher Heat Network Controller

CHESS Heat Network simulator

GEIS Geographical Energy Information System
EDR Energy Data Repository

EYE Electricity price forecaster

DIDO Agent-based investment model

Waterbattery Storage tank calculator
ESSIM Energy System Simulator



https://github.com/EnergyTransition/ESDL
https://energytransition.gitbook.io/
https://energytransition.github.io/
https://mapeditor.hesi.energy/
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