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Microgrid Protection: Heading off Its Complexities 
Abstract 

Microgrid has been evolving the world over for the past twenty years at a tremendous speed. It is composed 

of an integrated set of power-producing and power-consuming resources. A microgrid is capable to run either 

independently of the regional power system (island mode) or synchronously with the power system (connected 

mode), and seamless transition between the two modes. As the prevalence and complexity of microgrids with 

significant levels of inverter-based resources (IBRs) (renewable and distributed), energy storage, and managed 

loads grow tremendously, microgrid protection has drawn a serious attention. Operating in parallel with the 

grid and offering grid support services, their impact on the grid reliability has led to a serious consideration for 

utility system protection schemes. Unless protection is taken into consideration, microgrids may not lead to 

appreciable reliability and resiliency. Microgrid protection is a critical issue to lead up to achieving safe, 

efficient, and effective means of managing this emerging complex system.  The combination of highly 

penetrating distributed energy resources (DERs) via power electronic interfaces and their disengagement from 

the larger distribution grid in islanded operation are the challenges faced by microgrid protection design that 

significantly departs from conventional power system protection philosophy in grid-connected mode. When 

microgrids transition from grid-connected to autonomously islanded modes of operation, the protection 

schemes must be changed through protection system settings or made as adaptive protection systems. Such 

accommodating protection systems must consider microgrids having to aggregate local DERs, which include 

renewable energy resources (wind and solar), and the associated electrical storage required for harmonising 

and firming intermittent generation. The presence of the power electronic-based DERs interconnected to the 

distribution grid warrants protection approaches that are complex and distinctive from those for conventional 

rotating-machine-based DERs, such as combined heat and power, diesel or small hydroelectric generators. The 

major challenges in devising a robust protection plan include limited fault-current capacity of the inverters, 

bidirectional and variable fault currents, the disparate design considerations of the DER controllers and the 

need of coordination of communication schemes. These complexities and specific protection requirements are 

unique to microgrid systems, in both connected and islanded operating modes as well as the transition between 

them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


