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SINCRO.GRID – basic challenges and needs

 Solved issue of voltage profiles
 Improved system balancing performance

 Better utilization of grid
 Higher potential penetration of RES

 Better observability of MV&HV grids

 Coordinated investment actions with more impact on regional issues

 



Flexibility of Reactive power Increasing transmission lines capacitiesFlexibility of Active power
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An overview of SINCRO.GRID projects
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Functionality monitoring for the all systems



350,00

370,00

390,00

410,00

430,00

450,00

470,00

0% 20% 40% 60% 80% 100%

Vo
lta

ge
 (k

V)

Time Percentage (%) 

nodes in 2014  

Ernestinovo Melina
RHE Velebit Konjsko
Tumbri Žerjavinec
maximum allowable voltage minimum allowable voltage

44
6

32
25

82
1 14

79

56
62

55
41

87
6

42
57

23
83

23
83

71
49

71
87

16
49

41
11

33
96 40

42

73
27 81

32

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

Ernestinovo Žerjavinec Tumbri Melina Velebit Konjsko

H
ou

rs
 in

 y
ea

r

400 kV substations

Hours above 420 kV

2012 2013 2014

Voltage levels in Croatia/Slovenia

350,00

370,00

390,00

410,00

430,00

450,00

470,00

0% 20% 40% 60% 80% 100%

Vo
lta

ge
 (k

V)

Time Percentage (%) 
 RTP Bericevo 400 kV  RTP Divaca 400 kV
 RTP Krsko 400 kV  RTP Maribor 400 kV
 RTP Podlog 400 kV maximum allowable voltage
minimum allowable voltage

16
57

13
32

35
87

59
6 95

5

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

Beričevo Divača Krško Maribor Podlog

Ho
ur

s 
in

 y
ea

r

400 kV substations

2014

Arranged diagrams of voltage levels for 400kV nodes in Croatia and Slovenia

Hours above 420 kV



C R O A T I A

S L O V E N I A

 Installation of Compensation devices to maintain acceptable
voltages and optimize system losses achieved the goal of
voltage profile control and the possibility of voltage
regulation.

 As a result, these compensation devices have contributed to
improved network stability.

 Their operation's effects also positively impact the
transmission systems of neighboring countries.

SINCRO.GRID
Compensation devices
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SINCRO.GRID
Compensation devices

Variable shunt reactor
- 150 Mvar / 400kV SS Divača
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SINCRO.GRID
Compensation devices

Mechanically switched capacitor
with damping network
+ 100 Mvar / 400 kV SS Divača
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SINCRO.GRID
Compensation devices

Variable Shunt Reactor
- 150 Mvar / 400kV  SS Cirkovce
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SINCRO.GRID
Compensation devices

Static synchronous compensator
+/- 150 Mvar / 400 kV SS Beričevo 
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SINCRO.GRID
Compensation devices

Variable shunt reactor
- 200 Mvar /220kV SS Melina 
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SINCRO.GRID
Compensation devices

Variable shunt reactor
- 100 Mvar / 220 kV SS Mraclin
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SINCRO.GRID
Compensation devices

Static synchronous compensator
+40/-250 Mvar /220 kV SS Konjsko
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Voltage conditions in the period before and after the switching on VSR

The figure shows the time when the voltage exceeded the recommended values
during the observed periods. According to the observed transformer stations, the
proportion of time of increased voltages after switching on the VSR in the system
decreased below 1 percent (before was 7%).
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SINCRO.GRID
Battery energy storage systems

 BESS contributes to the green transformation of electricity
systems and provides a powerful tool for addressing modern
challenges in the electricity system.

 There is also obtained the instrument for safety mechanism
regarding frequency control.
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SINCRO.GRID
Battery energy storage systems

Substation Okroglo
5MW, 25 MWh
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SINCRO.GRID
Battery energy storage systems

Substation Pekre
5MW, 25 MWh
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SINCRO.GRID
Dynamic thermal rating systems

 DTR system allows real-time monitoring of local conditions
on the overhead lines (OHL).

 ELES and HOPS utilize the results of the DTR system to
improve the safety of operation and increase the
transmission capacity of the network.

 With the average 15–20% increase in transmission
capacities, it is possible to transfer larger quantities of
energy from renewable sources in the south of Croatia to
the regional markets.
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SINCRO.GRID
Dynamic thermal rating systems

Innovative weather stations
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SINCRO.GRID
Virtual cross-border control center

 VVC and VVS within VCBCC (Cross-border Control Centre) is the
first case in Europe where neighboring transmission system
operators have joined forces in regulating and optimizing the
voltage.

 The VCBCC consists of numerous IT solutions that enable data
acquisition from the production of renewable energy sources.

 Virtual VCBCC provides accurate estimation or forecasting of
renewable energy sources production.



Conclusions

Increased grid flexibility First step of energy transition New projects



Additional information 
available at

www.sincrogrid.eu
Disclaimer: The sole responsibility of this presentation lies with the 
author. The European Union is not responsible for any use that may 
be made of the information contained therein.

Thank you.


