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Projects

On-going projects in the field of protection

« MIGRATE - Protection of power systems with 100% penetration of Distribution
Generation — 2016-2020

« URSES - Uncertainty Reduction of Sustainable Energy Systems -2014-2018
« CRC - Protection of HYDC Systems (2013-2017)

 DC Circuit breakers — Promotion 2016-2020

« Testing of Protective Relays (several master projects)
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Migrate - Protection of power systems with 100%
penetration of Distribution Generation (1)

Protection difficulties are initiated by:

 Low Inertia

* Low fault current amplitude

» Difficulty to detect

» Possible protection mal operations
* Low critical clearing times
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URSES - Uncertainty Reduction of Sustainable
Energy Systems -2014-2018

* Developing Real Time PMU Platform for online monitoring

« Developing an efficient algorithm for control islanding
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Simulation example: Blackout scenario
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Simulation example: Islanding solution
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Stage ICI

= Calculate system
splitting boundary
in max. 1-2 s after
the initiating event.
Also consider gen.
coherency.

Tie ine A-C

« 3 islands obtained

= No angle instability
after islanding

= No significant
overloads

= Some voltages are
low, but isolated in
the smallest island
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WAMPAC-ready platform for online evaluation
of corrective control algorithms
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CRC - Protection of HVDC Systems
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> The LCL-converter can limit DC fault current.

» The LCL-converter could be controlled under partial loads
condition, for the sake of minimizing the power losses.
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CRC - Protection of HVDC Systems
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Delta Network 50 kV distribution grid

50 kV distribution grid. 150 KV, Jine "

Operated by the DNWG — Delta Network
Group (hereinafter referred to as Delta)

= Located in the province of Zeeland in the
southwestern part of the Netherlands
near the North Sea.

 ldeal for DG penetration affecting the
distribution grid.

e Hence, the decision to use PMU
technology for grid monitoring.
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Results showing a snapshot of the 50 kV
distribution grid
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Event logged by Gse-Zrz-2 PMU at Gse-350 50 kV
substation
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