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ABSTRACT

In this paper wesxamine the protection issues that must
be dealt withto successfully operate a microgrid when
the utility experiencea grid outage. Ganges in fault
current levels within microgrids under griled and
islanded conditionspresent challenges to develogin
robust and reliable protection schemeThese schemes
must provide an effective response in both gfid
connected and islanded moaled the transition between
these modesin this study a sectionof an actual
residentialcommunity located in the westerarpof the
United States Y.S) was consideredas part of the
microgrid evaluationA sizing analysis was conducted to
select the appropriate sizes of DER; simulated using
DER-CAM analysis. The two DERs considered for the
study included solar PV anBattery Energy Sorage
System (BESS)This paper highlights the protection
coordination issues when an existing unbalanced
distribution system encompassing a residential
subdivisioris converted into a microgrigiith generation
sources with low fault contribution. It further explains
the strategy to coordinate protection devices during grid
connected and islanded microgrid operating regimes.

INTRODUCTION

A microgrid is a group of interconnected loads and
distributed energy resources (DER) within clearly
defined electrical boundaries that act as a single
controllable entity with respect to the grid]. A
microgrid can connect and disconnect from the grid to
enable it to operate in both grannected and island
mode. A microgrid presents several protection
coordinatiorissueslt is important for utilities to identify
and understand various microgrid design requirements in
order to utilize the opportunities and benefits of
microgrids; such as system reliability andilieace. As
part of the design gogat is necessary to evaluate how to
provide segments of the microgrids with sufficient
coordinated fault protection while operating in an
islanded separate from the util|t8-4].

This papelpresents potentiatratedes of implementing
protection schemes for invertbased microgridsThe
goal is to create an r”‘risl
section of an existindhighly unbalanceddistribution
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circuit. This paper is structured as follows: the first
section describes thgudied systemThe selection and
sizing of the community microgrid is explained in section
two, while the protection study analysis and strategy is
described in section three. Section four highlights some
observations as well as concludes the paper.

STUDIED SYSTEM

The distribution systemconsidered for this study
comprises ofa sububan feeder predominantly serving
residential customers. The aggregated itogbf the
feederis 11.6 MVAT h e f{ eaggcegatedlime length
is 54.1 km with 30.1 km of threghase lines, 10 km of
two phase lines, and 14 km of single phase lifié®
carved oumicrogridis shown inFigure 1.

Figure 1. Feeder showing the carved out microfjd
A summary of the microgrid is shown in Table 1.

Table 1: Summary of studigdicrogrid parameters]

Parameters Values
Length of thregphase lines 1.3 km
Conductors | Length of twephase lines 0.9 km
Length of singlephase lines 1.2 km
Loads Peak Demand 557 kVA
ExistingPV | ExistingPV system 85kwW

Spit-phase distributiotransformers (1XxV i 120/240
V) were added to each load bus. These transformers are
used to step down the voltage from the mediaitage
level on the primary side to the lewoltage level on the
customer side. No individual customer fuses were
included in themodelledmicrogrid.

SIZIN G THE MICROGRID
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