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ABSTRACT—Microgrids comprise low voltage distribution systems with distributed 
energy resources (DER) and controllable loads which can operate connected to the 
medium voltage grid or islanded in a controlled coordinated way. This concept aims to 
move from “connect and forget” philosophy towards a full integration of DERs. 
Microgrids can provide clear economic and environmental benefits for end-customers, 
utilities and society. However, their implementation poses great technical challenges, 
such as a new philosophy in design of protection systems. Local generation in a 
combination with a possible islanded operation results into higher protection sensitivity 
and selectivity problems in case of fault depending on the relay settings. Also, 
bidirectional power flows become a common practice causing troubles to the existing 
power system protection. This paper explores challenges behind the protection of 
microgrids and describes new solutions based on existing digital relaying and advanced 
communication. 
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1.  INTRODUCTION 
As a result of deregulation and due to an increasing amount of distributed energy resources 

(DER) power systems undergo considerable changes in operating requirements. Having DERs 
close to the load has the advantage of reducing transmission losses and preventing network 
congestions. In addition, a power supply interruption of end-customers connected to a low voltage 
distribution grid can diminish since adjacent DERs and loads are able to operate in the islanded 
mode in case of severe disturbances on the transmission system level. This concept is known as a 
microgrid system [1, 2] and is depicted in more detail in Figure 1. Under normal operating 
conditions, the low voltage microgrid (LV - marked inside the gray frame) is connected to the 
main medium voltage (MV) grid and the circuit breaker 1 (CB1) is closed. Furthermore, both 
circuit breakers CB3.2 and 6.2 are open so that the power system has the standard radial topology. 
However, a number of integrated local energy resources represented here by the generators (G) 
will lead to new challenges and power system topologies reconfigurable through the operation of 
the circuit breakers. This topic has stimulated many researchers and attracted the attention of 
governmental organizations in Europe, USA and Japan [3-5]. 
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