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Abstract

With the introduction of variable renewable energy (VRE) based distributed generation (DG), numerous studies has
been carried out for increasing the penetration of VRE in a power system. Due to its intrinsic nature of VRE, the
DGs have own characteristics such as intermittency and uncertainty. Recently, the high penetration of VRE based
DGs in a distribution system, many problems arise like voltage, short-circuit current, and reverse power flow
problems. Even though aforementioned problems are resolved properly, the intermittency of DG must be managed
effectively for high penetration of DG in a distribution system. This paper proposed a coordinated strategy for ESS
to increase penetration of VRE. At first, the stand-alone microgrid of islanded area is modeled and several
penetration scenarios are presented by considering their intermittencies to define the penetration level of DG. And
then, the coordinated strategy is proposed to increase the penetration level of DG in the system.
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Table 2. DG trip capacity by considering DG penetration
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Table 4 Frequency changes by considering ESS capacity
when DGs are tripped

ESS installation | DG trip ratio | Change of quasi-
capacity compared | compared to steady state
to diesel generation|diesel generation| frequency (Af,.)
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Table 5 Frequency changes by considering ESS capacity
when loads are tripped
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installed
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