
USER SPOTLIGHT SERIES BY

FEASIBILITY STUDY FOR THE 
IMPLEMENTATION OF A DIGITAL 
TWIN IN A LOW-VOLTAGE GRID AREA
TIMO WAGNER, GERT MEHLMANN, MICHAEL RICHTER (FAU)

DANIEL PREIS, ANNETTE KOEPKEN, MICHAEL BOEHM (ESTW AG) 



USER SPOTLIGHT SERIES BY

1. Concept of a digital twin

2. Aim of the project 

3. Local grid area

4. Development of the RSCAD grid model

5. Data transfer via a Python interface

6. Outlook

CONTENT



USER SPOTLIGHT SERIES BY

Real Time Model

Data Interface

Device under TestPower Amplifier

Area of Interest

Real WorldDigital World

KB

KB
KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB
KB

KB

KB

KB

KB

KBKB

KB

KB

KB

KB
KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KBKB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

Data

D
ata

Data Data

CONCEPT OF A DIGITAL TWIN

Evaluation



USER SPOTLIGHT SERIES BY

AIM: FEASIBILITY STUDY OF A DIGITAL TWIN IN THE RTDS
SYSTEM OF A GRID SECTION
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• Grid model in 

PSS®SINCAL

• PV measurement 

data

• Measurement 

data in GridVis
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LOCAL GRID AREA

• Active distribution network

• Each feeder is equipped with measurement technology

 Measurement of different el. Parameters 

(P, Q, I, V,    , as sample per minute) 

• Loads: households and businesses

• Installed PV capacity: 820 kWp

• Rated load: 834 kW

• Area total: 0,8 km2
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Area of Interest (AoI in blue): 0,1 km2

Nodes: appx. 150

Consumer: 68

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

Land-use plan of AoI: Electric schematic of AoI:

„Unsymmetrische dreiphasige Lastberechnung in einem städtischen Niederspannungsnetz mit hohen Photovoltaik-Anteil“, Julia Gutbrod
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DEVELOPMENT OF THE RSCAD GRID MODEL
Entire grid area: AoI with load substitution:

KB

KB
KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

KB

• Transformer station (TS16)

• Cable Distribution Cabinets (KV62/75/13)

 Installation of the measuring devices

AoI:
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DEVELOPMENT OF THE 
RSCAD GRID MODEL

NETWORKSOLUTIONAUTOMATICPLACEMENT

16F105N9 N8 N71.0 /_ 0.0TS16 N6N5N41.0 /_ 0.0

RRR LLL

PQ SOURCEDYNAMICIa Ib IcDynamic LoadR-XLast_75F101_62F114A B CKV62N39 N38 N371.0 /_ 0.0

KV75N30 N29 N281.0 /_ 0.0

RRR LLLKV62F114_KV75F101N42N41N401.0 /_ 0.0

RRR LLL Dynamic Load R-X Last_16F105ABC

RRR LLL 16F112N12 N11 N101.0 /_ 0.0

Dynamic Load R-X Last_16F112ABC

16F110N15 N14 N131.0 /_ 0.0

PQ SOURCEDYNAMICIaIbIc16F113N18 N17 N161.0 /_ 0.0

RRR LLL Dynamic Load R-X Last_16F113ABC

PQ SOURCEDYNAMICIaIbIc16F107N21 N20 N191.0 /_ 0.0

RRR LLL Dynamic Load R-X Last_16F107ABC

Dynamic Load R-X Last_16F110ABCRRR LLL

RRR

R = 0.0199438809206560 OhmLLL

L = 3.09674851995955E-5 H

Dynamic LoadR-XLast_16F106A B C

16F104_16F106N27 N26 N251.0 /_ 0.0

Dynamic LoadR-XLast_16F104ABC

RRR LLL

RRR LLLDynamic LoadR-XLast_62F112 ABC 62F112 N53N52N511.0 /_ 0.0

RRR LLL62F110 N56N55N541.0 /_ 0.0PQ SOURCE DYNAMIC IaIbIc

Dynamic LoadR-XLast_62F110 ABC

62F103 N61N60N591.0 /_ 0.0

RRR LLLDynamic LoadR-XLast_62F103 ABCPQ SOURCE DYNAMIC IaIbIc

RRR LLL

RRR LLL RRR LLL16F108_62F104N64N63N621.0 /_ 0.0

RRR LLL TS16F111_KV62F105N67N66N651.0 /_ 0.0

Dynamic LoadR-XLast_16F111_62F105ABC

PQ SOURCEDYNAMIC IaIbIc Dynamic LoadR-XLast_75F104_13F104A B C

75F104_13F104N33 N32 N311.0 /_ 0.0 KV13N36 N35 N341.0 /_ 0.0

RRR LLL

RRR LLL

KV62F101_KV13F103N45N44N431.0 /_ 0.0

KV62F102_KV13F102N48N47N461.0 /_ 0.0

Dynamic LoadR-XLast_13F103_62F101A B C PQ SOURCEDYNAMICIa Ib Ic

Dynamic LoadR-XLast_13F102_62F102A B C PQ SOURCEDYNAMICIa Ib Ic

RRR LLL

RRR LLL RRR LLL

RRR LLL

RRR LLL

RRR LLL KV13F101N70 N69 N681.0 /_ 0.0

RRR LLL KV13F106 N73N72N711.0 /_ 0.0

Dynamic Load R-X Last_13F106ABC

Dynamic Load R-X Last_13F101ABC

16F10216F102_C16F102_B16F102_A1.0 /_ 0.0

Dynamic Load R-X Last_16F102ABC
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DATA TRANSFER VIA A PYTHON INTERFACE
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• 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)

DATA TRANSFER

Measurement 
data

Python 
export

Compilation &
Runtime execution

Triggering 
of events

Data base RSCAD Grid Model

a Interface
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DATA TRANSFER

Data base ESTWField layer

P1min (.xlsx)

automatic/
manual export

RSCAD

Master devices (.xlsx/.csv):
P1min, L1, L2, L3, S1min, L1, L2, L3

Master devices:
P1min, sum, Q1min, sum

Transformer stations &
Cable distribution cabinets

Slave devices (.xlsx/.csv):
P1min, sum, Q1min, sum

Monthly data base (JanDB)
GridVis Desktop/ Server

FO-TN of ESTW

Yearly data base 
1 min-values (SQL)

Control CenterSmart Meter

Measurment device 
Fa. Janitza 

1 2

1 2

Data base
Data ESTW

Final state
Manual export Modul: Pandas
Programming interface Modul: Requests

1 Automatic export
2
3

3

1 2 3PV systems

HighLight

GridVis GridVis Desktop
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2 2

Data packet as Json

.

.

Data transfer to RTDSHttp-request via Python

1

2

3

DATA TRANSFER

Server Client RTDS
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DATA TRANSFER

P-sum &
Q-sum ?

Http-request
 via Python

Yes

Calculation of P- und S-
sum of phase components

No

Python-dictionaries:
Keys: Line description

Values: Power data (P, Q) 

Calculation of substitute 
loads

Import of the substitute 
loads in RSCAD

Draft files with newly filled 
values for the substitute loads

Python-dictionary:
Keys: PV-description

Values: Power data (P) 

Calculation of P- & 
Q-sum with S2 = P2 + Q2

Data base of 
Janitza-devices

Imported project 
in GridVis-Server

PV data in 
excel sheets

Data base
Interim data

Workflow
Final state

 

Creation and merging of lists:
- P-sum 
- Q-sum
- Descriptions

Creation and merging of lists:
- PV data with time stamp
- System description (PV names) 
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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

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

(Bug fixing)

CGMES

PSS®Sincal
PSS®Netomac
PowerFactory
PSS®E

RTDS/RSCADCommon Grid Model 
Exchange Standard
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