
Islanding detection and seamless transition 
through operation modes in microgrids: 

HIL experiences

Dr. Christina Papadimitriou

Mr. Vasilis Kleftakis

ERIGrid Workshop “Advanced power system testing using 
Hardware in the Loop simulation”, 23 Nov. 2018, NTUA, Athens



Islanding Phenomenon

Islanding: a section of the distribution system containing Distributed
Generation (DGs) is disconnected from the main utility grid, while the
DGs continue to supply fully or partially the load in the isolated section,
termed as island.
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Major Issues regarding Islanding

Personnel safety

Overvoltages – Transients

Power Quality issues

Protection

Economic issues



Islanding Detection Methods(IDM)

• Active IDMsimpose additional perturbation signals to cause power
mismatches, so that a certain system parameter drifts, once islanding
occurs.

• Passive IDMs are based on measuring a local parameter-index and
comparing it with a preset value.

• Hybrid IDMscombine the effects of both categories



Main challenges for the IDMs

Fast detection under the international standard set-time<0.2 s.

Elimination or minimization of the non-detection zone (NDZ).

Seamless operation under multi-converters

Serve the plug and play scenario 

Serve easy engineering.

No power quality deterioration.

Simple and cost effective.

Communications free.



Proposed IDM



Lab prototype
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Two modes of operation for Microgrids

• Increase the quality of service.

• Offer ancillary services.

• Enhance the resiliency.

Disconnection might no
longer be a practical or
reliable solution

Intended islanding
of DGs(IEEE Std.
1547-2003 )

So we have microgrids
support the operation in
two modes



Seamless transition[1]

In general, a smooth connection is achieved when the voltages of the
systems to be connected coincide in magnitude, phase and the
frequency.

control



Seamless transition[2]



Transition and HIL experiments[1]

SIMULATED SYSTEM IN THE 
REAL-TIME SIMULATOR
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Conclusions

HIL setup can

serve in modeling complex energy systems.

serve in emulating control layers in the system.

support testing/optimization cycles for controls/devices.
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