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• The idea of a large distributed real-time co-simulation platform with Hil and PHiL capabilities 
across Germany was born in the project Kopernikus ENSURE I in 2018

• With the transition from ENSURE II to ENSURE III, we are entering the final phase of building the 
platform.

• However, let us start from the beginning: 

 What is Kopernikus ENSURE, and why do we want to build a real-time platform?

INTRODUCTION
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The Kopernikus projects are currently among the largest research 
initiatives in Germany and certainly leading the way in terms of 
the energy transition. They make a significant contribution to 
Germany's capacity to achieve its climate goals1.

Kopernikus ENSURE is developing the power grid of the future:
Phase 1: Concepts and theory
Phase 2: Validation and preparation
Phase 3: Implementation in large-scale demonstrators
1https://www.kopernikus-projekte.de/en/projects

KOPERNIKUS ENSURE

SolutionsChallengesScenarios

New network 
resources, new 

modes of 
operation, new 

framework 
conditions

What does the
electrical grid

need to be
prepared for?

What could the
energy system

look like in 2050?
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KOPERNIKUS ENSURE III - CONSORTIUM
Industry

Research

Society

Grid operator (TSO, DSO, Communication)
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KOPERNIKUS ENSURE III - GOALS

Technical 
solutions from
phase I and II

Technical 
solutions from

phase III

Recommendations

Socio-economic and systemic
considerations

Co-Demonstration-
Plattform

demonstrates the 
systemic interaction and

is available to society in 
the long term

Transfer



2023 EUROPEAN USER’S GROUP MEETING

ENSURE - PART OF KOPERNIKUS PROJECTS
P2X ENSURESynErgie

Ariadne WGs

• Vision
• Scenarios
• Acceptance
• Regulation
• Demonstration
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CO-DEMONSTRATION PLATFORM

• The project aims to build Europe's largest real-time platform

• Essential tools for the platform are co-simulation via VillasNode and various power system 
models

• Coupling of laboratories at different locations in Germany allows access to local resources and 
competencies 

• An essential task of ENSURE III is developing of the platform and its use to validate and 
demonstrate solutions for the energy transition, individually and in interaction

• Platform shall be open for user outside the ENSURE project
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CO-DEMONSTRATION PLATFORM
• Real-time simulators form the interface between 

power system simulations and hardware

• Simulators distributed across Germany can simulate 
a common power system 
• Increase in computational power 
• Integration of laboratories 
• No exchange of confidential models necessary

Im
ag

e 
so

ur
ce

s:
 R

W
TH

, K
IT

, F
AU

, O
FF

IS

B

A

B

A

C

X
D



2023 EUROPEAN USER’S GROUP MEETING

15 x 33 cm
Dynamic Load

R//L

Pset Qset

Tm
va

 = 
1.6

 M
VA 20

.0
0.4

#1
#2

RISC

PI

SECTION

End #1 End #2

Power Data

Logic

Dy
na

mi
c 

Lo
ad

R/
/L

Ps
et

Qs
et

59
68

.31

Dynamic Load
R//L

Pset Qset

Tm
va

= 
0.5

 M
VA 20

.0
0.

4

#1
#2

Dynamic Load
R//L

Pset Qset

Tm
va

 =
 0.

63
 M

VA 20
.0

0.4

#1
#2

0.9978/_-31.1548

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

Dynamic Load
R//L

Pset Qset

Tm
va

 =
 1.

25
 M

VA 20
.0

0.4

#1
#2

0.9980 /_ -0.5326

1.0
01

5
/_

-3
0.9

29
5

0.9
97

3
/_

-3
1.8

08
5

1.0
29

8
/_

-3
2.2

08
9

Tmva = 0.63 MVA

20.00.4

#1#2

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

400V

Details

Tm
va

 = 
1.2

5 M
VA 20

.0
0.

4

#1
#2

0.9988 /_ -0.4928

RISC

PI
SECTION

End #1 End #2

Power Data

Logic

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

Tm
va

 = 
23

 M
VA

TK
1

20
13

0

#1
#2

RISC

PI

SECTION

End #1 End #2

Dynamic Load
R//L

Pset Qset

0.9985/_-0.4703

Dy
na

mi
c L

oa
d

R/
/L

Ps
et

Qs
et

0.9
98

1
/_

-0.
52

32

Tmva = 0.5 MVA

20.00.4

#1#2

0.9938/_-31.6852

Dynamic Load
R//L

Pset Qset

1.0052 /_ -0.5385

0.9990 /_ -0.8721

69
6.

30
29

Tm
va

= 
1.6

 M
VA 20

.0
0.

4

#1
#2

0.
99

84
/_

-30
.4

75
4

0.9
99

1
/_

-0
.89

38

Generator

S-276A G1

Tmva = 1.0 MVA

20.00.4

#1#2

0.9
96

2
/_

-30
.8

30
5

Power Data

Logic

19
89

.4
37

Dynamic Load
R//L

Pset Qset

0.9900 /_ -31.5075

0.9
96

7
/_

-0
.61

77

Tmva = 0.63 MVA

20.00.4

#1#2

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

0.9
96

6
/_

-3
0.7

38
0

PQ
 B

US

400V

Details

994.7183

19
89

.4
37

Tm
va

 =
 0.

63
 M

VA 20
.0

0.4

#1
#2

13
32

.92
3

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

Tmva = 1.0 MVA

20.00.4

#1#2

0.9574 /_ -12.3564

RI
SC PI

SE
CT

IO
N

En
d 

#1
En

d #
2

0.9
99

0
/_

-0
.9

88
9

Tmva = 1.0 MVA

20.00.4

#1#2

Tmva = 0.63 MVA

20.00.4

#1#2

Power Data

Logic

0.9
97

3
/_

-30
.8

69
2

19
89

.4
37

1.0
27

3
/_

-1
.96

16

Dynamic Load
R//L

Pset Qset

Dynamic Load
R//L

Pset Qset

0.9
96

8
/_

-31
.2

97
1

Tm
va

 = 
23

 M
VA

TK
2

20
13

0

#1
#2

RISC

PI

SECTION

End #1 End #2

Tm
va

 =
 2.

0 M
VA 20

.0
0.

4

#1
#2

RI
SC PI

SE
CT

IO
N

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d 
#2

0.9
99

2
/_

-0
.89

57

PQ
 B

US

Dynamic Load
R//L

Pset Qset

0.9974 /_ -31.1900

Power Data

Logic

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

RISC

PI

SECTION

End #1 End #2

0.9
13

6
/_

-1
3.6

06
8

1.0
27

6
/_

-3
2.4

30
2

0.
99

88
/_

-0
.49

27

1.0002 /_ -30.9170

0.9990 /_ -0.8854

0.9986/_-0.5356

Tmva = 0.8 MVA

20.00.4

#1#2

0.9
98

5
/_

-0.
56

14

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d 
#2

Power Data

Logic

0.9568/_-42.8394

Tm
va

 =
 0.

63
 M

VA 20
.0

0.4

#1
#2

RISC

PI
SECTION

End #1 End #2

Tm
va

 = 
1.2

5 M
VA 20

.0
0.

4

#1
#2

Tmva = 0.63 MVA

20.0 0.4

#1 #2

Tm
va

 =
 0.

63
 M

VA 20
.0

0.4

#1
#2

Dynamic Load
R//L

Pset Qset

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

Power Data

Logic

994.7183

0.9
97

4
/_

-3
1.7

99
6

Dynamic Load
R//L

Pset Qset

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

Dynamic Load
R//L

Pset Qset

994.7183

Dynamic Load
R//L

Pset Qset

0.9551/_-42.8015

0.9
99

1
/_

-0
.94

84

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

Tm
va

 =
 0.

63
 M

VA 20
.0

0.4

#1
#2

1.0
27

2
/_

-1
.9

69
8

PQ
 B

US

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

99
4.

71
83

0.9991 /_ -0.8530

Power Data

Logic

0.9982 /_ -31.3876

0.9
99

1
/_

-3
1.1

47
8

Power Data

Logic

1989.437

Dynamic Load
R//L

Pset Qset

Tmva = 0.63 MVA

20.00.4

#1#2

0.9969 /_ -31.0904

0.9
98

4
/_

-31
.0

69
3

RI
SC PI

SE
CT

IO
N

Na
m

e =
L_

54
6_

46
14

_B
 

En
d #

1
En

d 
#2

0.9
97

6
/_

-3
0.5

85
2

Dynamic Load
R//L

Pset Qset

RISC

PI
SECTION

End #1 End #2

0.9991 /_ -0.9484

0.9575 /_ -12.3387

Dy
na

mi
c L

oa
d

R/
/L

Ps
et

Q
se

t

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

Tmva = 0.63 MVA

20.00.4

#1#2

400V

Details

Dynamic Load
R//L

Pset Qset

Tm
va

 =
 1.

6 M
VA 20

.0
0.4

#1
#2

99
4.

71
83

0.9
98

3
/_

-0.
51

43

99
4.

71
83

994.7183

994.7183

Power Data

Logic

994.7183

Dynamic Load
R//L

Pset Qset

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

C907x351
CABLE NAME:

LINE CONSTANTS:
C907x351

CABLE
CALCULATION BLOCK

CONTROL AND MONITOR
IN THIS SUBSYSTEM
Processor Assignment: Auto

Dynamic Load
R//L

Pset Qset

Tm
va

 = 
4.8

 M
VA

0.
4

20
.0

#1
#2

RISC

PI

SECTION

End #1 End #2

RISC

PI

SECTION

End #1 End #2

Power Data

Logic

0.9954 /_ -31.1869

0.
95

89
/_

-4
0.

01
80

0.9
61

5
/_

-9.
42

31

Tm
va

 =
 0.

63
 M

VA 20
.0

0.4

#1
#2

1989.437

RISC

PI

SECTION

End #1 End #2

0.9979 /_ -0.5575

1989.437

0.9
99

1
/_

-0
.94

84

Tm
va

 = 
40

 M
VA

TK
3

20
13

0

#1
#2

Dy
na

mi
c L

oa
d

R/
/L

Ps
et

Qs
et

Dynamic Load
R//L

Pset Qset

Tmva = 1.25 MVA

20.00.4

#1#2

Description

continued

400V

Details

Tm
va

 = 
1.6

 M
VA 20

.0
0.4

#1
#2

Dy
na

mi
c L

oa
d

R/
/L

Ps
et

Qs
et

0.
91

06
/_

-44
.3

80
0

Tm
va

 = 
1.2

5 M
VA 20

.0
0.

4

#1
#2

Power Data

Logic

Power Data

Logic

Dynamic Load
R//L

Pset Qset

RISC

PI
SECTION

End #1 End #2

Tm
va

 = 
4.5

 M
VA

T4
6

20
.0

10
.0

#1
#2

0.9
97

9
/_

-0
.53

45

Tm
va

 = 
1.2

5 M
VA 20

.0
0.

4

#1
#2

994.7183

Tmva = 1.6 MVA

20.00.4

#1#2

1.
02

72
/_

-1.
97

39

Dynamic Load
R//L

Pset Qset

Power Data

Logic

0.9
97

3
/_

-3
0.8

80
2

Tmva = 1.6 MVA

20.00.4

#1#2

Dynamic Load
R//L

Pset Qset

0.9969 /_ -30.7073

Tm
va

 =
 0.

63
 M

VA 20
.0

0.4

#1
#2

0.0084356

99
4.

71
83

Tm
va

 = 
2.5

 M
VA 20

.0
0.4

#1
#2

Tm
va

 = 
1.6

 M
VA 20

.0
0.4

#1
#2

Tm
va

 = 
1.2

5 M
VA 20

.0
0.

4

#1
#2

0.9
98

0
/_

-0.
53

04

0.9
97

4
/_

-3
1.7

97
8

0.9
98

5
/_

-0
.47

07

Tm
va

 = 
1.2

5 M
VA 20

.0
0.

4

#1
#2

Dynamic Load
R//L

Pset Qset

Dynamic Load
R//L

Pset Qset

1.0272 /_ -1.9698

Tm
va

 =
 1.

6 M
VA 20

.0
0.4

#1
#2

0.9575 /_ -42.3414

1.0003/_-30.9177

Tmva = 0.5 MVA

20.00.4

#1#2

0.9985 /_ -0.4703

Tmva = 0.63 MVA

20.00.4

#1#2

Description

continued

0.9995 /_ -0.3262

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

Power Data

Logic

400V

Aggregated

0.9576 /_ -12.3241

0.9
97

3
/_

-3
1.8

03
5

99
4.

71
83

0.9990 /_ -0.8894

0.
95

72
/_

-1
2.3

89
0

RISC

PI

SECTION

End #1 End #2

Dy
na

mi
c L

oa
d

R/
/L

Ps
et

Qs
et

0.9989/_-1.0312

0.9572 /_ -12.3762

0.9
99

2
/_

-0
.89

60

0.
99

76
/_

-30
.5

85
1

400V

Details

0.9
98

9
/_

-3
0.8

92
4

1.
03

59
/_

-3
0.7

94
7

1.0
26

3
/_

-3
2.

09
63

Dynamic Load
R//L

Pset Qset

0.9551 /_ -42.8085

0.9991/_-31.0750

1.0
29

6
/_

-3
2.2

06
8

0.9
98

0
/_

-31
.1

16
2

19
89

.43
7

0.9
98

9
/_

-1
.02

56

400V

Aggregated

0.
99

81
/_

-0
.52

76

Power Data

Logic

Dynamic Load
R//L

Pset Qset

Tmva = 0.63 MVA

20.0 0.4

#1 #2

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

RISC

PI

SECTION

End #1 End #2

0.9986 /_ -0.5356

0.9
98

9
/_

-30
.8

11
1

Tm
va

 = 
1.

25
 M

VA 20
.0

0.
4

#1
#2

0.9974/_-31.1898

0.
99

76
/_

-30
.5

85
1

0.9976 /_ -31.1709

Dy
na

mi
c 

Lo
ad

R/
/L

Ps
et

Qs
et

0.9
92

1
/_

-3
1.7

51
4

Dynamic Load
R//L

Pset Qset

Dynamic Load
R//L

Pset Qset

Dynamic Load
R//L

Pset Qset

RISC

PI

SECTION

End #1 End #2

69
6.

30
29

Dynamic Load
R//L

Pset Qset

0.9
97

3
/_

-3
1.8

03
3

0.9
98

9
/_

-1
.0

31
2

0.9
97

9
/_

-0.
55

74

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

0.
99

76
/_

-3
1.

77
39

0.9989 /_ -31.0773

0.9980 /_ -0.5315

RISC

PI
SECTION

End #1 End #2

0.9
96

2
/_

-31
.0

97
7

Dynamic Load
R//L

Pset Qset

0.9
97

0
/_

-31
.2

85
4

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

0.
99

91
/_

-31
.1

46
3

Dy
na

mi
c 

Lo
ad

R/
/L

Ps
et

Qs
et

RI
SC PI

SE
CT

IO
N

En
d 

#1
En

d #
2

Power Data

Logic

RI
SC PI

SE
CT

IO
N

Na
m

e =
L_

54
6_

46
14

_A
 

En
d #

1
En

d 
#2

0.
99

85
/_

-0
.47

34

Tmva = 1.6 MVA

20.00.4

#1#2

RISC

PI

SECTION

End #1 End #2

0.9900 /_ -31.4527

0.9982 /_ -30.9005

1.0
27

9
/_

-3
2.

39
84

Dynamic Load
R//L

Pset Qset

19
89

.4
37

Dynamic Load
R//L

Pset Qset

0.9
99

2
/_

-0
.89

60

Power Data

Logic

Power Data

Logic

1.
02

72
/_

-1.
96

98

19
89

.4
37

0.
99

68
/_

-3
1.2

97
2

Tm
va

 =
 0.

8 M
VA 20

.0
0.4

#1
#2

Generator

BHKW-GM

Power Data

Logic

Tm
va

 = 
4.5

 M
VA

T4
1

20
.0

10
.0

#1
#2

Tmva = 1.0 MVA

20.00.4

#1#2

Dynamic Load
R//L

Pset Qset

0.9
96

4
/_

-3
1.0

74
3

0.9963 /_ -30.7454

0.9985 /_ -0.5531

0.9
96

8
/_

-3
0.6

66
3

0.9
98

9
/_

-30
.8

83
9

Tm
va

 = 
4.8

 M
VA

0.
4

20
.0

#1
#2

Tm
va

 =
 0.

63
 M

VA
IA

I_u
G

rid
_0

_6
3M

VA 20
.0

0.4

#1
#2

RISC

PI

SECTION

End #1 End #2

Generator

S-612 G1

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d 
#2

BE
XT

_1
30

kV
1.0

00
0

/_
0.0

00
0

RISC

PI
SECTION

End #1 End #2

0.9
98

9
/_

-1
.01

69

0.
99

73
/_

-3
0.8

71
1

0.9
97

3
/_

-3
0.8

80
2

400V

Aggregated

1.0004 /_ -29.6407

400V

Detai ls

Power Data

Logic

Tm
va

 = 
1.6

 M
VA

ITE
P_

PH
IL

_1
_6

MV
A

20
.0

0.4

#1
#2

400V

Aggregated

400V

Aggregated

Tm
va

 =
 1.

25
 M

VA 20
.0

0.4

#1
#2

C907xWAK
CABLE NAME:

LINE CONSTANTS:
C907xWAK

CABLE
CALCULATION BLOCK

CONTROL AND MONITOR
IN THIS SUBSYSTEM
Processor Assignment: Auto

Tm
va

 = 
1.6

 M
VA 20

.0
0.4

#1
#2

1989.437

400V

Aggregated

0.9976 /_ -31.1654

Tm
va

 = 
0.6

3 M
VA 20

.0
0.

4

#1
#2

RISC

PI

SECTION

End #1 End #2

Tm
va

 = 
1.6

 M
VA 20

.0
0.4

#1
#2

0.9
10

4
/_

-4
4.3

99
9

Dynamic Load
R//L

Pset Qset

0.9990/_-31.0801

AT
K3

BT
K3

CT
K3

TK
3_

20
kV0.9

98
1

/_
-0.

52
77

0.9
96

2
/_

-3
0.8

30
5

1.0
19

1
/_

-3
3.

09
41

C907x348N
CABLE NAME:

LINE CONSTANTS:
C907x348N

CABLE
CALCULATION BLOCK

CONTROL AND MONITOR
IN THIS SUBSYSTEM

Processor Assignment: Auto

400V

Aggregated

Tmva = 5.0 MVA
T32

20.0 6.0

#1 #2

RISC

PI
SECTION

End #1 End #2

Dynamic Load
R//L

Pset Qset

Tm
va

 = 
0.6

3 M
VA 20

.0
0.

4

#1
#2

0.9
61

5
/_

-9
.42

31

0.
99

81
/_

-0
.5

27
6

0.
00

69
53

7

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

0.9570 /_ -42.8275

1.
00

15
/_

-30
.9

33
4

Power Data

Logic

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Q
se

t

Tmva= 1.6 MVA

20.0 0.4

#1 #2

Description

continued

Dynamic Load
R//L

Pset Qset

Power Data

Logic

Tm
va

 =
 1.

0 M
VA 20

.0
0.

4

#1
#2

Power Data

Logic

Tmva = 1.6 MVA

20.00.4

#1#2

0.
99

88
/_

-0
.4

92
7

RI
SC PI

SE
CT

IO
N

En
d 

#1
En

d #
2

Tm
va

= 
0.4

 M
VA 20

.0
0.

4

#1
#2

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

0.9989/_-1.0312

Dynamic Load
R//L

Pset Qset

0.
99

73
/_

-3
1.8

06
4

RISC

PI

SECTION

End #1 End #2

Tmva = 1.6 MVA

20.00.4

#1#2

0.9956 /_ -1.2405

19
89

.4
37

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

C686AxWAK
CABLE NAME:

LINE CONSTANTS:
C686xWAK

CABLE
CALCULATION BLOCK

CONTROL AND MONITOR
IN THIS SUBSYSTEM

Processor Assignment: Auto

Tmva = 0.63 MVA

20.00.4

#1#2

RISC

PI

SECTION

End #1 End #2

RISC

PI
SECTION

End #1 End #2

0.9
99

3
/_

-2
9.9

43
5

0.9
13

4
/_

-1
3.6

27
3

Generator

S-267B G1

C451x523
CABLE NAME:

LINE CONSTANTS:
C451x523

CABLE
CALCULATION BLOCK

CONTROL AND MONITOR
IN THIS SUBSYSTEM

Processor Assignment: Auto

Tm
va

 = 
2.5

 M
VA 20

.0
0.4

#1
#2

Dynamic Load
R//L

Pset Qset

RI
SC PI

SE
CT

IO
N

En
d 

#1
En

d #
2

Dynamic Load
R//L

Pset Qset

Dy
na

mi
c L

oa
d

R/
/L

Ps
et

Qs
et

0.9858 /_ -3.2196

79
57

.7
47

0.9982/_-0.8975

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d 
#2

Dy
na

m
ic 

Lo
ad

R/
/L

Ps
et

Qs
et

Dynamic Load
R//L

Pset Qset

0.9
99

2
/_

-30
.5

13
2

PQ
 B

US

Power Data

Logic

400V

Details

Tmva = 0.8 MVA

20.00.4

#1#2

0.9
98

0
/_

-0.
52

96

1.0
29

7
/_

-3
2.2

06
8

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d #
2

99
4.

71
83

Tmva = 0.5 MVA

20.00.4

#1#2

Tmva = 0.63 MVA

20.00.4

#1#2

C414x611
CABLE NAME:

LINE CONSTANTS:
C414x611

CABLE
CALCULATION BLOCK

CONTROL AND MONITOR
IN THIS SUBSYSTEM

Processor Assignment: Auto

Tmva = 1.6 MVA

20.00.4

#1#2

0.9991 /_ -0.8911

0.9970 /_ -31.0818

1392.6058

Dynamic Load
R//L

Pset Qset

Tm
va

 = 
1.

25
 M

VA 20
.0

0.
4

#1
#2

0.9974 /_ -31.1837

Dynamic Load
R//L

Pset Qset

Tm
va

 =
 2.

5 M
VA

T_
61

2

20
.0

0.
4

#1
#2

RI
SC PI

SE
CT

IO
N

En
d #

1
En

d 
#2

0.9989 /_ -1.0169

0.
00

62
75

3

0.9
85

8
/_

-3
.21

95

Dy
na

mi
c 

Lo
ad

R/
/L

Ps
et

Qs
et

RISC

PI
SECTION

End #1 End #2

0.9980 /_ -0.5283

0.9
99

4
/_

-0
.7

83
3

19
89

.43
7

19
89

.43
7

BRKELAB_uGT

SWELAB_uGT7
0

Bus 273

En
d 

#1
En

d 
#2

Tm
va

 =
 6.

4 
MV

A

0.
4

20
.0

#1
#2

VILLAS

 
 

Controlled voltage source

CO-DEMONSTRATION PLATFORM

For more information: 
“Development of a Co-Simulation Test Bench for Power System Studies with HiL and PHiL”, RTDS User Spotlight Series 2022

Im
ag

e 
so

ur
ce

s:
 R

W
TH

, K
IT

, F
AU

Download: https://github.com/VILLASframework

https://github.com/VILLASframework


2023 EUROPEAN USER’S GROUP MEETING

Visualisation and
control

Power System data
(offline model)

Real-time Model of Germany and
neigbouring countries

Storyline A

Storyline B

Storyline C

Storyline D
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SiL

HiL/
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AoI simulators and technical solutions

Transmission system model
4x8760 snapshots

CoSim

CoSim

CoSim

Area of Interest (AoI) simulators:
- Multi-domain approach: EMT, RMS, dynamic phasors
- Can be part of transmission system, distribution system or only PCC
- Sofware-in-the-Loop (SiL) can also be integrated directly in the blue section (e.g. control rooms, SSOT)
- Flexible couplings of the AoI simulators with each other or with the blue section
- Continuous simulations or snapshot simulations

Import of snapshots
from PowerFactory to

ePhasorsim

Im
ag

e 
so

ur
ce

s:
 R

W
TH

, K
IT

, F
AU

, T
U

IL
, S

IE
M

EN
S,

 O
PA

L-
RT

, R
TD

S



2023 EUROPEAN USER’S GROUP MEETING

CO-DEMONSTRATION PLATFORM

Regarding the working status: 

• Feasibility studies are completed, and interfaces are available
• Various real-time power system models have been developed and are still under development 
• Distributed real-time simulation is working
• First solutions are already run on the platform
(User Presentation 11: A Modular Hardware-in-the-Loop Testbench for the Investigation of Converter Control Interactions and 
Interoperability)

Nevertheless, there is still much work to do until the end of 2025…
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OUTLOOK
• For power system simulations, large co-simulation platforms will emerge in the next few years or are 

currently under construction

• In the Kopernikus ENSURE project, the platform will demonstrate the systemic interaction of several 
solutions 

• In ENSURE III, strong partners are participating in the development of the platform, and many more 
will use the platform

• The platform is to be available to society in the long term

• For further questions: gert.mehlmann@fau.de
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