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Objective

„Project planning of models for an integration of a 
high as possible share of distributed generation

with perpetuation of power quality and
high macroeconomic profit

Option: Increase of reliability of supply – ability of intended 
islanding“
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Overview
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The Team
• arsenal research

– project leader
– technical issues

• Distribution Network Operators:
– Energie AG OÖ Netz
– Salzburg Netz AG
– VKW Netz AG

• Institut für Computer Technologie – TU WIEN:
– Information and Communication Technologies

• Energy Economics Group – TU WIEN:
– economic issues
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Approach

• Basic research

• Data collation (network, generators, loads, potentials)

• Implementation of the Data in DIgSILENT PowerFactory

• Development of voltage control concepts and integrations     
into the simulation environment

• Technical simulations (incl. the integration of additional DG units
• Economic investigations

• Planning of the implementation

• Finally it was a process with a (high) number of iterations
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Voltage Control Concepts

Erneuerbare Energietechnologien

Step OLTC DG unit load VR

Current Practice fixed
set-point - - -

"Decoupling" of  
Voltage Control

fixed
set-point - -

Local
Voltage Control

fixed
set-point

Distributed
Voltage Control

variable
set-point - -

Coordinated Voltage 
Control

variable
set-point
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Current Practice

• Passive network operation
• network planning so that voltage stays      
within the limits      

• The OLTC is operated to control the     
substation busbar at a constant voltage

• In case of voltage problems mainly 
network reinforcement

• Used as reference scenario

Voltage Control Concepts
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110/30 kV

110 kV
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DG4
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Voltage Control Concepts

„Decoupling“ Solution

• Feeder dominated by load or generation

• Decoupling of voltage control by voltage 
regulator

• Solution in case of local voltage problems

• Offline calculation before implementation 
is required 
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Voltage Control Concepts

Local Voltage Control
• The OLTC is operated to control the     
substation busbar at a constant voltage

• Local voltage control at selected generation  
units with reactive and active power  
management

• Under current framework reactive power 
management is preferred

• Selection of the units by offline calculations

• The same approach is possible for loads  
just as well  
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Voltage Control Concepts

Distributed Voltage Control
• OLTC is operated based on    
measurement data of monitored 
network nodes 

• In case of voltage problems tap  
change occurs

• Measurement nodes selected by  
offline analyses

• Efficiency strongly depends on 
network topology

• Information and communication 
technology is required (green)
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Voltage Control Concepts

Coordinated Voltage Control
• Combination of local and distributed    
voltage control

• Offline selection of monitoring nodes

• Hierarchical list is used for 
coordination of the participation of 
OLTC, DG units or loads (algorithm 
implemented in substation)

• Bidirectional data flow is required 
(from measurement point  – green, to 
the controlled units - red)

20

• Introduction
– Background
– Objective
– Overview
– Project Team

• Approach
• Voltage control concepts
• Results
• Summary and Outlook

Content



Seite 11

21

Results
Case study 1: connectable DG shares for different grid integration strategies
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Results
Case study 2: connectable DG shares for different grid integration strategies
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Summary and Outlook
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• Four voltage control concepts have 
been developed and validated

• In distribution networks extended 
reserves of the voltage band are 
utilised by the control strategies; 
assets can be used more efficiently

• The quantified potential of the control 
concepts is considerable; technical 
and economic feasibility is given
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Summary and Outlook

DEA_DG2

DEA_DG0

DEA_DG4

DEA_DG1

DEA_DG3

0239

04002 M4

415

04400M17

0208

840

0602

191

0232

602-10-SSA

2-W
icklun

..

7

LS/TR Sch..

04001-100(..

04
00

1-
09

0(
..

02
10

1-
06

0
02

10
1-

05
0

02
10

1-
04

0
02

10
1-

03
0

05
10

0-
10

0

41
10

-0
20

03
10

0-
06

0
03

10
0-

05
0

03
36

3-
06

0

04
42

0

03000-100

03200-050

03
10

0-
08

0

04410

04
40

0-
04

0
04

40
0-

05
0

04
40

0-
02

0

02000-060

04
30

0-
02

0

02
11

0-
01

0

04002-040

02101-010
02000-01002

10
1-

02
0

03
20

0-
04

0

05
00

2-
03

0
05

00
2-

02
0

05
10

0-
11

0
05

10
0-

12
0

03130-010

02
11

0-
02

0

02100-010

03
61

0-
02

0

04038-020

04100-010

04100-020

04001-020

03
10

0-
03

0

03100-010 03
10

2

03384

03
10

1

03112-050

03100-020

03
35

2

03
33

9

03
33

0

03
34

7-
02

0
03

34
7-

01
0

03
34

2

03
38

3

03
33

7

03
33

8

04
13

4

04100-080

04
03

2

04310

04330

04002-16004
04

6

04
04

4

04
04

1

04531 0406104062

04
03

4

04530

04
03

7

04
04

3

04
23

1

04139

04
13

3

03
35

4

03
37

5

03
33

5

03
34

4

03
34

9

03630

04200-07004200-090

03364-020

03
36

0

03
37

4

03
37

6

03
35

0

03
35

3

03
30

1-
11

2

03373

03371

03377

03
37

8

03
37

9

03370

03
33

4-
02

0

03351

03363-020

03
36

3-
04

0

03380

03365

03361

03
37

2

03301-080

03
34

6

04100-070

03310

03200-070

03
26

1

03
23

2-
01

0

03
00

0-
08

0

0313403031

03
13

8

03161

03
13

3-
03

0

03000-020 03000-030

04
04

2

04063

04
04

5

04400-06004400-070

18
3/

4-
13

0

05
00

2-
01

0

05
10

0-
13

0

06001-020

06
00

1-
01

0

02300-030 04038-01002300-020

02
30

0-
01

0

04
40

0-
01

0

03
00

0-
09

0
02

10
0-

04
0

02100-03002100-020

03
00

0-
07

0

03
38

5

03362-030

04
30

0-
10

0

02
00

1

02000-030

02101-07002102-020 02102-010

03
23

2-
02

0

04
03

6-
10

0
04

03
6-

09
0

05100-080

05
10

0-
09

0

03112-010

03112-020

03100-070

03
00

0-
06

0

03
10

0-
04

0

03
00

0-
04

0

03001

03
00

0-
05

0

03136-010

03
11

1-
02

0
03

11
1-

01
0

03
16

0-
03

0
03

16
0-

02
0

03
16

0-
01

0

03
13

3-
01

0
03

13
3-

02
0

03130-03003130-02003110-07003110-06003110-05003110-04003110-030

03
11

0-
02

0
03

11
0-

01
0

03
11

2-
03

0
03

11
2-

04
0

03000-010

04
10

0-
03

0

04
40

0-
03

0

04036-010 04036-020 04036-030

04
03

6-
07

0

04036-080 04030-060 04030-050 04030-040 04030-030

04
03

0-
02

0
04

03
0-

01
0

04038-030 04038-040

04001-010 04001-030

04100-040 04100-050 04100-060 04100-090 04100-100 04100-110 04100-120 04100-150

04
10

0-
16

0

04
03

5-
02

0
04

03
5-

01
0

04
03

3-
02

0
04

03
3-

01
0

04
03

1-
02

0
04

03
1-

01
0

04001-040 04001-050 04001-060 04001-070 04001-080 04001-090 04001-100 04001-110 04001-120

04
23

0-
02

0
04

23
0-

01
0

04
50

0-
05

0
04

50
0-

04
0

04
50

0-
03

0
04

50
0-

02
0

04
50

0-
01

0

04
04

0-
02

0
04

04
0-

01
0

04
30

0-
09

0
04

30
0-

08
0

04
30

0-
07

0
04

30
0-

06
0

04
30

0-
05

0
04

30
0-

04
0

04
30

0-
03

0
04

30
0-

01
0

04002-15004002-14004002-13004002-12004002-11004002-10004002-09004002-08004002-07004002-06004002-05004002-03004002-02004002-010

04
20

0-
01

0
04

20
0-

02
0

04200-030 04200-040 04200-050

04
20

0-
06

0

03
34

5-
03

0
03

34
5-

02
0

03633-010

03
34

5-
01

0

04
20

0-
10

0

04200-080 03312-010

03
31

2-
02

0

03
31

3

03366-02003366-010

03
33

6-
05

0
03

33
6-

04
0

03
33

6-
03

0
03

33
6-

02
0

03
33

6-
01

0

04
10

0-
17

0
04

11
0-

01
0

04
11

0-
03

0
04

11
0-

04
0

04
11

0-
05

0

03
63

3-
02

0

03314-05003314-04003314-03003314-02003314-01004100-180 04100-190 04100-200 04100-210

03
60

0-
07

0
03

60
0-

06
0

03600-050 03600-040

03
31

2-
05

0
03

31
2-

06
0

03600-01003600-02003600-030

03
61

0-
03

0

03302-23003302-22003302-21003302-20003302-19003302-18003302-17003302-16003302-15003302-14003302-13003302-12003302-11003302-10003302-09003302-08003302-07003302-06003302-05003302-04003302-03003302-02003302-01003301-180

03367-02003367-010

03
34

8-
02

0

0334 8-010

03
34

1-
03

0
03

34
1-

02
0

03
34

1-
01

0

03340-020

03
34

0-
01

0

03
36

2-
08

0
03

36
2-

07
0

03
36

2-
06

0
03

36
2-

05
0

0336803362-04003362-02003362-010

03
33

4-
09

0
03

33
4-

08
0

03
33

4-
07

0
03

33
4-

06
0

03
33

4-
05

0
03

33
4-

04
0

03
33

4-
03

0
03

33
4-

01
0

03301-17003301-16003301-15003301-14003301-13003301-12003301-110

03
30

9

03364-01003332-040 03332-030 03332-020 03332-010

03
31

1-
02

0
03

31
1-

01
0

03
33

1-
07

0
03

33
1-

06
0

03
36

3-
05

0
03

36
3-

03
0

03363-010

03
33

1-
05

0
03

33
1-

04
0

03
33

1-
03

0
03

33
1-

02
0

03
33

1-
01

0

03301-10003301-09003301-07003301-06003301-05003301-04003301-030

03000-110

03343-02003343-010

03
30

1-
02

0
03

30
1-

01
0

03211-03003211-020

03
21

1-
01

0

03200-100

03
20

0-
09

0

03
20

0-
08

0

03
20

0-
06

0

03200-030

03
20

0-
02

0

03200-010

02000-05002000-040

04137

04132-010

03381

04132-020

03
63

4

04160-010 04160-020

04
13

0
04

13
8

04
13

1

04
14

0

04
13

6

04
13

5-
01

0
04

13
5-

02
0

02
00

0-
02

0

U
W

-L
U

N
-L

A
S

T

G~
Synchronm..

G
~

Sync hron m..

D
E

A
_

02
3

4-
K

W

D
E

A
_D

G
4

D
E

A
_D

G
3

DEA_DG2

DEA_DG1

DEA_0850 -KW

DEA_0840-KW

DEA
_0

82
0-

KW

D
E

A
_D

G
0

DEA_0410 -KW

DEA_0308
-KW

DE
A

_0
30

6-
K

W

DEA _0270-KW

DEA
_0

22
2- K

W

DEA_0219 -KW

DEA_0209-KW

DE A_0113-KW

0499-TRA-Sperre-L0499-TRA-Sperre-R0499-TRA-Sperre

-1-LRR-1-RRR-1

U
W

-L
U

N
-T

R
A

FI
LT

-1
-r

U
W

-L
U

N-
TR

A
FI

LT
-1

U
W

-L
U

N
-T

R
A

FI
LT

E
R

-r
U

W
-L

U
N

-T
R

AF
IL

TE
R

03
11

1-
04

0

04036-050

03
36

9

03136-020

03
11

1-
03

0

04036-040 04036-060

03
31

2-
03

0

03312-040

03
21

1-
04

0

V~
U

W
-L

U
N

-T
R

A
S

E
N

D
-1

V~
U

W
-L

U
N

-T
R

A
S

E
N

D
ER

04
19

-T
R

A
K

O
M

P

1

05
22

-T
R

A1

0312-TRA

1

01
29

-T
RA-

KO
MP

1

0233-TRA-KOMP

1

01
66

-K
up

p

0304-SSKU

0602-10-SSKU

0156-HILFTR

UW-LUN-KU-UM12

U
W

-L
U

N
-K

U
-U

M
2

U
W

-L
U

N
-K

U
-U

M
1

0132-SS-KUPPL

PP-2KUPP-1

U
W

-L
U

N
-3

0-
S

S
K

U

U
W

-L
U

N
-1

10
-S

S
K

U

U
W

-L
U

N
-N

E
TZ

30
-O

U
W

-L
U

N
-N

E
TZ

3
0-

W

U
W

-L
U

N
-N

E
TZ

11
0

0415-KW-T

02
22

-K
W

-T

02
09

-K
W

-T

0 30
6 -KW-T

03
08

-K
W

-T

0410-K W-T

0270-KW-T

0820-KW-T

0219-KW-T

08
50

-K
W

-T

0840-KW-T

06
02

-U
M

1

1306
02

-U
M

2

13

U
W

-L
U

N
-U

M
2

1

U
W

-L
U

N
-U

M
1

12

03302-145

03
61

0-
01

0

04002-170

04047

04
03

1-
03

0

02102-015

05
12

0

05100-085

03
30

1-
11

1

02
00

2

02000-070

04100-14004100-130

01
1 3

-K
W

-T

S
S

_S
pa

rtr
af

o2

S
S

_S
pa

rtr
af

o1

UW-LUN-110-SS1

W-LUN-30-SS2

UW- LUN

0602-10-SSA0602-10-SSB

0602

03040304-SS1

0132-SSB0132

UW-LUN-110-SS2

• the implementation of the results is 
planned in the short term by the 
network operators

• the guideline “Smart Grids of the 
Future – The Way Towards Smart 
Distribution Grids” is published

• some details for the implementation 
have to be clarified (i.e. behaviour of 
the control concepts in case of 
network reconfiguration); thus the 
follow up project BAVIS was launched

• New approaches for network planning 
are required (BAVIS)
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Guideline

To make our experience and 
approach available for similar 
intentions

Only available in German


