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Energy Modelling Applications

FlexiGIS and REMix

supports potential users such as:
 Network and Grid Operators

* Decision-makers in urban planning
* Industry

e Aggregators for solar power trading
* Citizens

* and Researchers

FlexiGIS (e-shape): Susanne Weyand, Hauke Bents, Jethro Betcke
REMix (DestinE): Bruno Schyska, Thomas Schmidt, Francesco Witte

Source: Alhamwi et al., 2017
https://github.com/FlexiGIS

Energy system optimisation framework - Renewable Energy Mix (REMix)

Energy . nergy § _. ario T h ology N Infrastructure — ~
resources emand : mptiof 5 ke =

; :
e T z,,z,,bvm-m--:m-
system costs R Gee [ Toncport | euels |

Source: https://www.dIr.de/ve/;
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2 Pilot 3.2: High photovoltaic penetration at urban scale:
eshape Energy Modeling Application - coupling to FlexiGIS

EO-Data and PV Power-Timeseries
from CAMS into Energy-Models

Data Acquisition PV Power-Timeseries

Data Post-Processing
Extraction of Energy-Infrastructures and Building Parameter

038332 312 070302 o032
013

Institute of Networked Energy Systems
ok Remote Sensing Technology Institute
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nstitute of Networked Energy Systems

% , PSL* Centre Observation, Impacts, Energie
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FlexiGIS development — done in e-shape

Data implementation:

 CAMS Radiation Service to retrieve
irradiation and temperature data via soda

* Airborne based Digital Surface Model
(DSM) from DLR optical overflight 2019 (20
cm GSD)

* Building footprints extracted from DLR
optical overflight 2019 (20 cm GSD)

e Corine Land Cover (CLC) data provided by
DLR German Remote Sensing Data Center

BOLZANO 2-4 OCTOBER 2023

Timeseries process chain development:

e‘ﬁi} :
s@:pvlib
K p Use
* PV location by single system

 ERA 5 data access
* PV modeling chain

Enhanced inside FlexiGIS with
e CAMS Radiation data

£ as well as
_ * PV multi location data from
e\ Atmosphere . .
‘ " o i i S airborne data collection
atmosphere.copemicus.eu

i DLR
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FlexiGIS development — still ongoin

Current Ongoing implementation

frmn\ Atmosphere
frany Monitoring Service

atmosphere.copernicus.eu

—— scaled single PV system, ERAS, 1 h res.
21 PV systems with varying geometry, ERAS, 1h res.
21 PV systems with varying geometry, CAMS, 15 min res

100000

single scaled system

g
g o multiple systems with
i varying geometry

3

*FlexiGISLiveDemo — QGIS
lugins Vector Raster Database Web Mesh HCMGIS Processing Help

JPALAIPIRAIBEEEOR &

2 " .b%' e"%‘& e,,%; eo%‘ .:0%' J = g o
Yo o o Yo Y Yo
- B -, [Q FlexiGls
Layers e2® .
s ReTVE-BADL
» 2 landuse

v || commercial
v | | farmyard Broad-leaved forest
@ D industrial v Coniferous forest
! [l Continuous urban fabric
v [ retait
. residential v Discontinuous urban fabric
v 3 v Dump sites
] | farmiand v || Green urban area
™ &l ¥ Googla Satelit v || Industrial or commercial units and public fa
Q FlexiGIS. - Mod forest
11- Geopr ing urban v Non-irrigated arable land
v [l pasture, meadows and other permanent gr;
Select extracted data (.pbf) \/data/Eversten.osm.pbf ... - P;‘ ;r::“ e e e
Select urban element (OSM key)  highway - v/ [l Road and rail networks and associated lanc
Clustered data file directory/name /Desktop/FlexiGIS-plugif Eversten v Sport and leisure facilities
Water bodi
Ok Process data 9) [l Water bodies
- o I virar rnircac
Q Flexicis

11I- Export urban infrustructure datasets
Il- Geoprocessing urban datasets

Select clustered-layer  highway lines - .shp FAN | e s oeh)

Clustered data file path ...D p/FlexiGIS-plugi EVe|  Select landuse data file (shp)

Select urban element (OSM key) | highway -

Clustered data file directory/name

Coordinate | 908321,7011916 |9  Scale | 1:21010

Help < Previous Next >
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Data impact on demand simulation — OSM vs. CLC

»~»g -

.
Q)
e s‘-‘i’ - -

Corine Land Cover classes

¢

I 112 - Discontinuous urban fabric
I 121 - Industrial or commercial units
/ I 122 - Road and rail networks and associated land
142 - Sport and leisure facilities

211 - Non-irrigated arable land

Legend
OSM Landuse
I commercial [33]
. farmland [42]

. farmyard [9] 231 - Pastures

0 industrial [3] 311 - Broad-leaved forest
| rSk?enﬁal [84] 0 0,5 1km [ 312 - Coniferous forest
I retail (24] | | 313 - Mixed forest
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6 T T T T
CLC agriculture
CLC commercial + industrial
CLC residential ———
5 0SM agriculture = = =

Elec. Demand [MW]

0SM commercial = = =

0SM educational = = =

= = = - 0SMindustrial = = =

. OSM residential = = =
.

?014-01-01 00:01

2014-01-01 04:01

2014-01-01 08:01

2014-01-01 12:01 2014-01-01 16:01 2014-01-01 20:01 2014-01-021

Time

Electric demand calculation by FlexiGIS
on SLP for OSM and CLC input data sets

DLR
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Destink - Use Case Energy Systems:
Adapting Energy Systems to a changing Climate

 Demonstrator development for climate information use in energy system applications.

Ground-based validation of DestinE Digital Twin Climate Adaptation by DLR’s unique Eye2Sky

network.

Comparison of several meteorological data-sets and model sensitivities quantification.

Tools and method development for climate scenarios integrate into energy system workflows.

Collaboration between European grid operators, public authorities and stakeholders .

Joint activity of #7 / AARHUS Renewables /1
Y DLR ¥ UNIVERSITY  Grid InltlatlveC)

BOLZANO 2-4 OCTOBER 2023 - the European Union Destination Earth implemented by @esa cECMWF e EUMETSAT
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DLR Eye2Sky — All-Sky Imager Network

Solar irradiance measurement:

* Global, Diffuse and Direct
Irradiation Components (GHI,
DNI and DHI)

Weather data:

* Temperature
* Relative Humidity

Cloud monitoring and
forecasting (generate
irradiance maps)

* high temporal (30 sec) and

sp)atial resolution (e.g. 5m x5
m).

 high accuracy for the next 20
minutes and overall lead
times of up to 2 hours

BOLZANO 2-4 OCTOBER 2023
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Demonstrator development

BOLZANO 2-4 OCTOBER 2023

Current data input Ongoing
Implementation
Existing open |

source databases

REMix Model

Energy . Energy =] . Scenario Technology N Infrastructure ':_,
resources lemand I |"| assumptions data data =

Mathematical Optimisation (Linear prog

Minimisation of Min/Max 3 cjx; ZauxJZb, Yiel.m mm Hvdfolen
system costs = x20" L AT T

s =3

Infrastructure

Hourly ..  capacity expansion i el A
system it I s
operation =N == (conversion, storage, !: I i i v

=i e il transport, ...) li

EL — 2003 2000 200 200 ne

i DLR



EUROGEO WORKSHOP 2023

F I rSt re S u | tS Differences in electricity dispatch compared to PECD

* REMix simulation o TG | week 16

% B Reading g B Reading ‘
== bles.ninj = bles.ninj
output based on the g 0 ] ' T TR ot I' - oy rmT o
] [e]
Pan-European Market £ oo Ba = ., |
Modeling Data Base s TR Ot R 2 2T TRYe i 2
e Differences in ’ ’
. . carrier carrier
electricity market _ week 28 _ week 40
clearings of four weeks 5 0w - —yp-pEe--nd g™ h ===
|_L|_)| - B i renewables.ninja
. o . a 100
in 2010 based on Pan- 8 I [ [ = evesins g oo~ B W M
= -100 =
European Climatic T OB FPRAEEECIEIOEEY VT B P IafIECIEoeg
a = 2 5 § s € = 8 = 2 % S £ ¢t =
Data Base (PECD)?, I I "5 &
. . . E & E a
University of Reading? s :

and renewable.ninja

d ata 3 References: 1 ENTSO-E: https://www.entsoe.eu/outlooks/eraa/2022/eraa-downloads/ ; 2 Bloomfield et al. [2022]
https://doi.org/10.17864/1947.000321; 3 renewable.ninja developed by Imperial College London and TU Delft,
DLR

BOLZANO 2-4 OCTOBER 2023 Steffell & Pfenninger [2016] and Pfenninger & Staffell [2016] doi: 10.1016/j.energy.



https://www.entsoe.eu/outlooks/eraa/2022/eraa-downloads/
https://doi.org/10.17864/1947.000321
https://dx.doi.org/10.1016/j.energy.2016.08.060
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Conclusion

* Intensive co-design with application and library developers initiated.
* Several code adaptations deep inside FlexiGIS code.

* FlexiGIS: several EO data implemented -> CAMS radiation, Corine Land
Cover, building footprints and still ongoing - PV system information.

* Both energy model tools show:

Simulation output impact by:
* EO data usage (or in combination with OSM data) (FlexiGIS)
* and geophysical data usage (DestinE)

* Further application and data evaluations ongoing.

Contact: susanne.weyand@diIr.de

i DLR
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