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CONCEPT OF ADIGITAL TWIN
Digital World Real World

Data Interface Area of Interest
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AIM: FEASIBILITY STUDY OF A DIGITAL TWIN IN THE RTDS
SYSTEM OF A GRID SECTION
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LOCAL GRID AREA

« Active distribution network
« Each feeder is equipped with measurement technology
- Measurement of different el. Parameters
(P, Q, 1,V,Z, as sample per minute)

e Loads: households and businesses

* Installed PV capacity: 820 kWp \d
 Rated load: 834 kW
e Area total; 0,8 km?
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LOCAL GRID AREA

Area of Interest (Aol in blue): 0,1 km?
Nodes: appx. 150
Consumer: 68

PV systems: 11
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DEVELOPMENT OF THE RSCAD GRID MODEL
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DEVELOPMENT OF THE RSCAD GRID MODEL

Land-use plan of Aol: Electric schematic of Aol:
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,Unsymmetrische dreiphasige Lastberechnung in einem stadtischen Niederspannungsnetz mit hohen Photovoltaik-Anteil“, Julia Gutbrod
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DEVELOPMENT OF THE RSCAD GRID MODEL

Entire grid area: Aol:
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- Installation of the measuring devices
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DEVELOPMENT OF THE RSCAD GRID MODEL

Components of PSS®SINCAL Components of RSCAD
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DEVELOPMENT OF THE RSCAD GRID MODEL

Components of PSS®SINCAL Components of RSCAD
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DEVELOPMENT OF THE
RSCAD GRID MODEL
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DATA TRANSFER VIA A PYTHON INTERFACE
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DATA TRANSFER

« Load flow initialization by import of measurement data in the previous
developed RSCAD grid model (dft-file)
* No changes of the runtime file (sib-file)

« Triggering of events (sib-file) after import of data and compilation (dft-file)
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Measurement
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data

Data base RSCAD Grid Model

Python

Compilation & R Triggering
export .

Runtime execution ©f events
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DATA TRANSFER
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DATA TRANSFER

® ®
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DATA TRANSFER

PV data i / Creation and merging of lists: Python-dictionary:
I aha ': ( - PV data with time stamp Keys: PV-description
EXCE Snees | - System description (PV names) Values: Power data (P)

Calculation of substitute il Import of the substitute Draft files with newly filled
loads loads in RSCAD values for the substitute loads

Creation and merging of lists:

Python-dictionaries:
Data base of Imported project Gl R IEN: - P-sum vt . o
. . . o 2 Pvih Keys: Line description
Janitza-devices in GridVis-Server IRy ? - Q-sum
o Values: Power data (P, Q)
- Descriptions
Data base
Interim data

Calculation of P- und S- Calculation of P- & Workflow
sum of phase components Q-sum with $°= P+ Q° Final state
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OUTLOOK

* Increase of the modeling depth with respect to grid dynamics (converter control, line models)

» Expansion of the grid area

* Import of load flow data and topology changes from several offline simulation tools (PSS®E,
PSS®Sincal, PSS®ODMS , PowerFactory) to the RTDS system via Python

PSS®Sincal  — | ES_—_
PSS®Netomac — &8
PowerFactory — =
PSS®E — |

— CGMES -

Common Grid Model
Exchange Standard

(Bug fixing) RTDS/RSCAD

» Power Hardware-in-the-Loop analyzation in the low voltage grid section
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