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Abstract-This paper presents the stability analysis ofa Voltage Source Inverter based Distributed Generation (DG) unit in 
the microgrid under autonomous mode of operation. The analysis of the microgrid under both steady state and transient state 
is carried out in this paper.The modeling includesthe details of the Distributed Generation, Voltage Source Inverter and LC 
Filter circuits. Under steady state operating conditions, a Microgrid is connected with the medium voltage network, after that 
it is made investigated with fault analysis. The modeling of microgrid is simulated on Mat lab/Simulink software. The 
modeling includes a Distributed generation (DG) and a passive Electronic R-load. The microgrid and the corresponding R-
load performance are evaluated and discussed in the simulation results. 
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I. INTRODUCTION: 
 
A group of interconnected loads and distributed 
generation with an electrical boundary that performs 
as a single controllable entity with respect to the 
gridis defined as Micro grid. Micro grid is also 
generally defined as a low or medium voltage 
distribution networks that contains various distributed 
generations (DGs), storage equipment, and flexible 
loads. The micro-grid improves the scalability of the 
application, reliability and also provides the ability 
for consumers to manage costs. The micro grid can 
operate either in grid connected or in autonomous 
mode. The available power of all DG units should 
meet the total load demand for autonomous mode of 
operation. The frequency and voltage in an 
autonomous micro grid should be maintained within 
the predetermined values. The most of 
distributed/renewable generation (DG) units are 
interconnected by means of voltage-source inverter 
(VSIs). This paper represents micro grid stability 
issues during fault situations.., static (R-type) loads 
are considered to simplify the optimum modeling and 
analysis tasks. The R-load modeling approach is 
sufficient in voltage micro-grid applications. To 
maintain the most economic operation and to ensure 
perfect utilization it is necessary to operate various 
power generation located at the region in an 
interconnected system. In general stability is 
generally divided into two categories: 
 Steady-state stability 
 Transient state stability 
This paper projects on both the stability analysis of 
the microgrid consisting of DG interconnected with 
VSI. The output of VSI fed to R-load through the LC 
filter. Theanalysis of micro grid is done by 
connecting R-load with the Line to Ground fault. The 
investigation of stability is carried out under different 
condition.(i)With LC filter (ii)Without LC filter.  The 
parameters such as voltage, current, real and reactive 
power are examined for analysis. 

II. DESIGN OF MICROGRID: 
 
1.1 Design of VSI: 
The main objective of the VSI is converting DC 
supply that is fed from DG to AC. The Voltage 
Source Inverter consists of six thrusters (T1 to T6) 
and six diodes (D1 toD6). These types of converters 
are applicable to Adjustable Speed Drives (ASDs), 
Uninterruptible Power Supplies (UPS), Static VAR 
Compensators, flexible ac transmission systems 
(FACTS), and voltage compensators. For sinusoidal 
ac outputs, the magnitude, frequency, and phase are 
controlled by pulse generator. The main objective of 
diode is commutation. 
According to the type of ac output waveform, these 
topologies can be considered as voltage source 
inverters (VSI).Voltage source inverters are used to 
control the speed of three-phase squirrel cage motors 
by changing the frequency and the voltage. For the 
design of circuit, as shownin fig no. 2.1 

 
Fig. No. 2.1 

 
1.2 Design of FILTER: 
In electronics an LC circuitalso called a resonant 
circuit, tank circuit, or tuned circuit, consists of two 
electronic components connected together. An 
inductor represented by the letter L, and a capacitor 
represented by the letter C. The circuit can work as an 
electrical resonator. LC circuits are used either for 
generating signals at predefined value of frequency 
pick out a signal at a particular frequency from a 
more complex signal. An LC circuit is an idealized 
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model since it assumes there is no dissipation of 
energy due to resistance. Any practical 
implementation of an LC circuit will always include 
loss resulting from small but non-zero resistance 
within the components and connecting wires. The 
purpose of an LC circuit is usually to oscillate with 
minimumdamping, so the resistance is made as low 
as possible. For the design of circuit, as shownin 
figno. 2.2 

 
Fig. No. 2.2 

 
III. MODELING AND STABILITY: 
 
3.1 Microgrid Autonomous Mode Analysis: 

 
Fig. No.3.1 

 
Basically the grid consists of generator, transformer 
and transmission line. In addition with the 
microgridconsists of Distributed Generation (DG). 
Block diagram as shown in above. It containing the 
following blocks Distributed Generation (DG), 
Voltage Source Inverter (VSI), filter circuit, 
measurements. Two Distributed Generation are 
connected parallel to the load through the VSI and 
filter circuit. The Voltage Source Inverter get the 
supply from DG and it convert into AC signal. But 
the output of VSI contains some harmonics .So this 
signal fed to the LC filter circuit then get pure 
sinusoidal AC signal. This AC supply given to Load 
and Grid through the switch. 
 
3.2 Steady State: 
The stability of a microgrid is abilityto return to 
normal or original position or stable operation after 
have subjected to some form of disturbance. Steady-
state stability refers to the ability of the power system 
to recovering back to original position after small or 

large disturbances, such as LG fault. An extension of 
the steady-state stability is known as the dynamic 
stability. Voltage stability is concerned with the 
ability of a power system to maintain steady voltages 
at all buses in the system after being subjected to a 
disturbance from a given initial operating condition.It 
is the ability of electrical machine or power system to 
regain its original/previous state is called Steady state 
stability. The stability of a system refers to the ability 
of a system to return to its steady state when 
subjected to a disturbance.  
 
3.3 Transient State: 
Oscillation is an effect caused by a transient response 
of a grid system. It is an event preceding the steady 
state during a sudden change in the circuit due to the 
LG fault. Each pulse produces two transients, an 
oscillation resulting from the sudden rise in voltage 
and another oscillation from the sudden drop in 
voltage. This is generally considered an undesirable 
effect as it introduces variations in the high and low 
voltages of a signal, causing instability. Transient 
stability studies deal with the effects of large, sudden 
disturbances, such as the occurrence of the fault, 
thesudden outage of a line. Transient stability entails 
the evaluation of a power system’s ability to 
withstand large disturbances, and to survive transition 
to a normal operating condition. These disturbances 
can be faults such as: a short circuit, line to ground 
fault, line to line fault, 3Ф fault transmission line. 
Large disturbance do occur on the system. 
Theseinclude severe lightning strikes, loss of 
transmission line carrying bulk power due to 
overloading. The ability of power system to survive 
the transition following a large disturbance and reach 
an acceptable operating condition is called transient 
stability.  
 
IV. RESULTS AND DISCUSSION: 
 
4.1 Voltage and current waveform without filter 

 
Fig. No. 4.1 

 
The output voltage of the voltage source inverter 
(VSI) wave form is shown in fig. no. 4.1. The 
waveform is not a sinusoidalwaveform. with a 
voltage magnitude of about 440 V. The figure shows 
the presence of harmonics.Hence a filter is designed 
to reduce the harmonics in the voltage. 
4.2 Voltage and Current waveform with filter: 
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Fig. No. 4.2 

Because of the implementation of LC filter,a clear 
voltage and current waveform is shown in fig. no. 4.2 
 
4.3 Voltage and Current waveform for load with 
fault: 

 
Fig. No. 4.3 

 
In order to monitor the dynamic behavior of the 
micro grid during any kind of disturbance or during 
any type fault a LG was created at 0.5sec and made 
cleared at 1 sec. It can be observed from the figure 
that the voltage was reduced from 440V to 280V.  
At the same time, there was a spike in the current 
waveform in addition with the increase in amplitude 
of current three or four times from the operating 
value. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

CONCLUSION: 
 
This paper presents themodeling and analysis of 
microgrid under autonomous mode of operation. In 
the modeling of microgrid interconnection of 
Distributed Generation (DG) interconnected with R 
load is considered. The system performance 
parameters like DG voltage and current with filter 
and without filter are analyzed.In addition to that,a 
LG fault is created and the corresponding dynamic 
behavior is also analyzed in this work. The result 
show that,during fault,the voltage and current are 
deviated for a period and then settles down.In 
future,the work may be enhanced by adding a 
controller to bring down the settling time. 
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