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Abstract—Due to the fast growth in renewable energy sources, the concept of microgrid and distributed generation
arises in the present grid scenario.The impact of development of these technologies has been analyzed in this paper.
This study analyses the performance of microgrid with multiple distributed generation when it is connected to
Linear/Nonlinear load.During the changeover of the load,the stability of the system is also monitored along with
frequency. In order to do this, modeling of distributed generation with R, RL and Induction motor is carried out in this
paper. The simulation was done in MATLAB/Simulink Sim power system software.
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1. INTRODUCTION

A Micro-grid can be defined as an electrical network of small modular distributed generating units (Micro sources),
energy storage devices, controllable loads and protective unit to supply the local area with heat, cold and electric power.
A micro-grid is a portion of power system which includes multiple DG units. It is capable of operating either in parallel
with or independent from a large utility grid that provides continuous power to multiple loads and end-users [1]. It can
able to generate the maximum limit of power upto 1IMW. The microgrid provides many advantages like better
reliability,reduction in transmission loss, small in size , reduction of CO, emission, improve the quality of human life
and flexiblity. As it is interfaced with the main grid, the overall system performance is enhanced. The microgrid
functions under three modes of operation, viz.

1. Grid connected mode
2 .Island mode
3. Transition mode

Once the microgrid is make contact with the power grid at the intersection of PCC (point of common coupling), then
the microgrid operates in grid-tied mode. Once the microgrid is standing apart from the power grid, then it operates in
island mode. If there exists any break down in microgrid, it will switch over to island mode automatically. This exhibits
that there is no possibility of power supply interruption to the end users[9].

A distributed generation is a collection of Renewable Energy Resources such as solar, wind, hydro and fuel cell. It
provides green energy and flexible extension to the utility grid. Depending upon the environmental condition it is
categorized into two types, they are dispatchable and non-dispatchable. Dispatchable DGs are independent on the
environmental condition. Fuel cell, biomass, bio- fuel are included in dispatchable DGs. Non dispatchable DGs are
dependent on the environmental conditions [14]. The vital role of DGs includes generating power on-site rather than
centrally.

In micro grid parallel DGs are controlled to deliver the desired active and reactive power to the system, while local
signal are used as feedback to control the converters [8]. Hence, the power sharing among the DGs can be achieved by
controlling two independent quantities - frequency and fundamental voltage magnitude.

The problem of power quality in micro-grid becomes alarming, which is the foremost area of study and it also helps in
examining the impact of power quality problems [1]. When sensitive loads are linked to the micro-grid, voltage unbalances
are not normally accepted and the micro-grid should be detached. Conversely, when the unbalance in voltage is not so
solemn or the local load is not very critical to it, the micro-grid can endure linked to the grid.

This paper projects on the performance analysis of microgrid with various loads such as R load, R-L load and
Induction motor (IM) load. The simulation results are carried out in two cases viz with LC filter and without LC filter.
The parameters such as voltage, current, real and reactive power are observed with these various loads [2]. The motive to
give attention on the power sharing is, for the reliable performance of the microgrid to enhance the voltage and to reduce
its associated losses.
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The organization of this paper is as follows. In section-2 microgrid structure is discussed. Section-3 presents DG
modelling with filters. Section-4 describes the DG modelling without filters.

2. STRUCTURE OF MICRO-GRID

Microgrid is an autonomous small scale power supply network that is designed to provide a power for a small
community [16]. It contains various microsources, controllable loads and storage devices. Two basic classes of micro
sources are DC source (fuel cell, PV cells and battery storage) and AC sources (micro turbine). The DC voltage is
converted to an acceptable AC voltage using Voltage source inverter. The main significant components of microgrid are
static transfer switch (STS) and micro sources. During disturbances such as IEEE 1547 events or power quality events,
the microgrid is disconnected from the main grid with the help of the static switch. Subsequently after islanding, the
resynchronization of the microgrid is attained immediately after the tripping event is no longer present [10]. This
synchronization is achieved by using the frequency difference between the islanded microgrid and the utility grid
assuring a transient free operation without having to match frequency and phase angles at the connection point [4]. The
structure of the microgrid is shown in the figl.
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Fig.2.1. Schematic diagram of micro-grid structure
3. DISTRIBUTED GENERATION (DG)

Distributed generations are small electric power generators. Because of its size and clean energy technology, DGs can
be installed close to the customers [13]. Installation & operation of electric power generation units connected to the local
network or off-grid generation is characterized by:

Generation capacity ranging from kW to MW level.
Generation at Distribution Voltages (11kV or below).
Grid inter-connection at distribution line side
Inter-connected to a local grid, or

Totally off-grid, including captive

Distributed generation generates electricity from many small energy sources [5].
o Distributed generation occurs when power is generated (converted) locally and sometimes might be shared with
or sold to neighbors through the electrical grid (or over the fence)
i Large central generation is not directly used
ii.  The Public Service Commission may define only one supplier as a utility!
o Distributed generation avoids the losses that occur in transmission over long distances; energy is used nearby.

e Varying wind and sunshine averages across several houses, blocks, cities, or states, stabilizing the system.
i. Variability of one source is reduced by dividing the square root of the number of sources.

o Supply is robust, but automatic precautions are required to protect electricity workers when main base-load
power is out, and a local system might feed back into power lines
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Distributed Power Generation

Fig.3.2. Distributed Generation

Distribution generation can be classified generally as renewable and nonrenewable DGs [15]. Micro turbines and fuel
cells are considered as dispatchable DGs due to their capability of producing active power on demand whereas the solar
and wind are considered as non-dispatchable DGs due to their operation according to their maximum power-tracking
concept. This type of DG’s output powers are dependent mainly on the weather rather than load. Hence non-dispatchable
loads are considered to be negative loads. In this paper dispatchable DG is adopted i.e. DC source.

4. MODELLING AND SIMULATION RESULTS
To carry out the simulation, two distributed generator units are interconnected with different loads like linear load, R
load, RL load and Induction Motor load. The investigation of the performance analysis of modeling the DG’s is worked

4.1. Behaviour of DG with various loads
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Figure 4.1(a) Voltage waveform of DG with R load
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figure 4.1(b) Voltage waveform of DG with RL load
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Figure 4.1(k). Real power waveform of DG with IM load
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Figure 4.1(1). Real power waveform of DG with R, RL&IM load

The results of DG supplying Real power to linear load and non-linear load are shown in fig4.1. (i) — (I).
Comparing the dynamic behavior of DG with R, RL and IM load, the results show that the DG gives a slightly faster
response for IM load and also supplies high power. However, it is observed that the real power waveform has oscillations

during start up.
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Figure 4.1(m) Reactive power waveform of DG with R load
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Figure 4.1(n) Reactive power waveform of DG with RL load
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Figure 4.1(0) Reactive power waveform of DG with IM load
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Figure 4.1(0) Reactive power waveform of DG with R, RL& IM load

Fig 4.1. (m)-(0) shows the response of reactive power supplied to load. The results exhibits that the response of reactive
power generated by DG to induction motor load differs with type of load. Because, R and RL absorbs real power. Where,
IM load injects real power due to its non-linear character.

Frequency variation with Non-Linear Load
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5. CONCLUSION

In this paper , the performance of a microgrid with DGs are analysed. The various parameters that are monitored are
Real power,Reactive power,Voltage ,Current and frequency. The stabiloity of the system was monitored while supplying
Non-Linear Load. The main focus of this study is investigating the impact of various loads which it is interconnected
with DG. The final report from the performance analyses shows that the impact of DG varies depending upon the types
of load. The results also show that the developed modeling of DG can quickly regulate its output.
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