
„Netzinstabilitäten hervorgerufen durch Wechselrichter “
Ein kurzer Überblick 

"Grid instabilities caused by inverters "A brief overview 



• Measurement manufacturer from Hamburg

• Expert for Power System and grid integration 

• 2 patents and over 50 publications

• Unique selling proposition:

• Supraharmonic measurement

• Impedance measurement up to 150 kHz

• In-house development of hard- & software
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Overview morEnergy

Onis 400V

MoMe 4.0
Monitoringsystem

Onis 36 kV
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Technology made in Hamburg



• Stability problem in general:

• A system does not return to its initial state after a malfunction

→ Instable
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General understanding
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Stability criterion

Phase shift 180°

Intersection in Magnitude

Source: Hendrik Alenius/ Tampere University of Technology



• Measurement of system impedances

• Grid impedance measurement

• Impedance measurement of connection point
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Categorization impedance measurement
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Harmonic currents of 1 wind turbine
(20 kV side of wind turbine transformer)

Harmonic currents of wind farm at PCC

DIgSILENT 
Wind Farm Example Harmonic Currents

Harmonics   

  Date: 4/27/2015 
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Measurement of the system impedance

Source: Sönke Rogalla/ Frauenhofer Institut für Solar Energy System ISE
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Improvement through modification

Source: Sönke Rogalla/ Frauenhofer Institut für Solar Energy System ISE
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Windenergie
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HVDC-Connection

Quelle: Dena Netzstudie 2
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Stability problem

✓ Stabilitätskriterium

erfüllt
X Stabilitätskriterium

verletzt
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Bard 1

Facts: 

• 80 WEA x 5 MW

• 400 MW installed power

• 5 months stillstand

• Financial damage: 1,8 Mio.€/day

➢ Highly distorted current

➢ High harmonics
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Rail

Established for 16.7 Hz tracks and designed for 50 Hz tracks (EN 50388)

Source: Martin Aeberhard SBB CFF FFS, ETG-FKH-Kabeltagung 24.09.2014

Frequency-dependent impedances of traction units 

and critical railway network sections must be known
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Possible solution ME

Measurement 

system 

morEnergy



How is it in practice?
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Measurement in solar parks

Fingerprint of working inverter

Impedance Fingerprint of fault inverter
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Time dependence of the network impedance

Power curve

Impedance curve
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Measurement at charging stations in Hamburg
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Measurement at charging stations in Hamburg
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Measurement at charging stations in Hamburg
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Influence on the local network impedance



How accurate is our measurement?
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Measurement result validation
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Measurement accuracy
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morEnergy Team in Hamburg

Thank you for your attention!


