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Abstract -- This work will propose the islanded operation of a microgrid to give the continuous supply of critical local loads as a power
quality requirement and there is no need of stopping the power generation from DG sources. The microgrids will be developed with the
competence of operating in grid-connected and island mode. An efficient algorithm will be developed for synchronizing the microgrid
with the main grid every time the recloser is allowed is crucial for assuring a safe operation. Besides, the voltage control of the microgrid
plays a great role in the synchronization system performance. This work will introduce a new technique for resynchronizing islanded
microgrid with the main grid when it is restored. Simulation results will assure smooth transitions and unnoticeable transients. This
work will help for the future standardization of island and grid-connected operation.

Index Terms — Distributed generation sources (DG), Solar PV, Micro grid.

. INTRODUCTION

Distributed generation is now becoming a popular power scenario in a de-regulated environment. Integration of distributed generation
and incorporation of controllers lead conventional power network to operate as active power networks. Under disturbances these power
network split and if a split part contains generators and loads and if the load demand can be matched with supply a power island is
established [1]. The continuously increasing energy consumption overloads the distribution grids by creating problems such as outages, grid
instability, deterioration of power quality, power security etc. To balance the energy demand and generation, renewable energy resources
such as Photovoltaic (PV), Wind, and Biomass could be a good solution. Since the generated voltage from PV is DC, we need inverter for
converting DC voltage from PV to AC before connecting it to grid. Grid is a voltage source of infinite capability. The output voltage and
frequency of inverter should be same as that of grid frequency and voltage [2]. The microgrid are operated two modes grid connected and
islanding mode.

1. GRID CONNECTED OPERATION MODE
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Fig.-1 General arrangement of grid connected PV module with critical load and non-critical load

Under normal operation, DG system in the microgrid usually works on constant power control mode. When the fault occurs on the
microgrid then the microgrid is disconnect to the main grid. In this mode, the microgrid provide the constant voltage to the local load. And
maintain the power quality of the loads. The shown general arrangement of the grid connected pv module with the loads. The grid-connected
mode of operation requires that the power management system (PMS) shall not actively regulate the voltage; hence the logical choice of
control is a form of current regulation. Here we use power flow control as a means of current regulation. The control calculates current
references for the system by the measured voltage and desired power levels [3].

1. ISLANDING OPERATION MODE

In islanding operation either microgrid or main grid disconnect from synchronism due to internal or external faults and works
individually on its own frequency and voltage. Islanding can be classified into two types namely:
(i) Unintentional Islanding
(i) Intentional Islanding
(i) Unintentional islanding: As the name suggests is an undesirable islanding caused in a power grid. It occurs when a part of the distribution
system becomes electrically isolated from the whole power grid and is still being energized by the distributed generators. The reason for such
occurrence of islanding is due to several reasons such as inverter misunderstanding the voltage and frequency harmonics of utility grid,
ground fault on the feeder from grid etc.
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(ii) Intentional Islanding: Intentional islanding can be explained as a determined islanding of a micro grid from the remaining power grid
system. When there is a power outage, many distributed generators may go out of synchronous with one another and therefore it is required
to have specific islands at points where there is a slight mismatch between load and generation. Circuit breaking operations are executed to
develop islanded systems

The islanding operation of microgrid it satisfies to the continuous supply to the critical load and maintain power quality requirement and no
need to stoppage the power generation from DG sources. The used for islanding detection method is Over/Under voltage and Over/Under
frequency. And the developed the algorithm. And the system works on power control mode, voltage control mode and vies versa.
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Fig.-2 flow chart of islanding operation

V. RESULT ANALYSIS
Normal condition the inverter work on power control mode. When fault occurs the inverter work on voltage control mode. The most
commonly used islanding detection method is the Over/Under Voltage (OVP/UVP) and Over/Under Frequency (OFP/UFP). The DG
interface control designed in this paper provides constant DG output and maintains the voltage at the Point of Common Coupling (PCC) at 1
p.u. The grid disconnects at t = 0.5 second and the frequency at the PCC drifts away from the 50 Hz value. The time for the frequency to
reach the 49 Hz threshold is greater than 5 seconds.

MODE 1 Grid connected operation (Power control mode « current control mode)
Follow all condition of parallel operation of generator. Protection schemes both inside the Micro-grid and in the grid are not affected.

MODE 2 Changeover from the grid connected mode to isolated mode.

The micro-grid has sufficient local power generation and energy storage in order to ensure that loads are powered with the agreed
quality level by determining critical load. Practically it is not allowing to connect micro grid in standalone mode because of relay
coordination disturb. By defining vital load (i.e. %Load shedding) at load dispatch center we allow microgrid to operate in standalone mode
with proper switching devices.

MODE-3 Resynchronization System.

When the problem why the micro grid started working in island mode disappears and hence, the main utility voltage is restored in the
PCC, the synchronization system is then enabled. It can be expected that the micro-grid would be connected to the main grid again. In this
mode, the system has already been disconnected from the utility grid; therefore, the voltage is no longer regulated by the grid. Because of
this, the control now needs to actively regulate the voltage of the local load, hence a VCM control is to be used to regulate the output of the
VSI.

Ir- Vpv Ipv Ppv Duty DC bus | Vbus lbus | Pgrid | Id Iq
radiation cycle of | voltage (in

(in converter KW)

Watt  /

m?2)

1000 273.68 | 368.43 | 100.72 | 0.46 500.2 18996.9 | 3.2 905 |05 0
900 272.15 | 330.83 | 90.03 | 0.46 500.01 | 18996 2.8 809 |05 0
800 270.76 | 293.26 | 79.4 0.46 500.01 | 18995.1 | 25 714 |04 0
750 268.73 | 275.78 | 74.11 | 0.46 499.99 | 189946 | 2.3 66.6 | 0.4 0
700 267.66 | 257.2 68.84 | 0.47 499.98 | 18994.2 | 2.2 61.8 | 04 0
600 266.56 | 218.94 | 58.36 | 0.47 500.01 | 18993.3 | 1.8 524 |03 0
500 263.57 | 275.78 | 47.97 0.48 500.01 | 189925 |15 43 0.2 0
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Table-1 Simulation result of Grid connected PV module in MATLAB/Simulink
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Fig.-4 AV, linv, & IL in PCM at 1000 W/m2 irradiation
Fig.-6 AV, i, & I, in PCM to VCM at 1000 W/m?

Fig.-3 Pg, Pinv and Pload of PCM at 1000 W/m? irradiation
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Fig.-5 Pg, Pinv and Pload of PCM to VCM at 1000 W/m? irradiation
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Fig.-8 AV, linv, & IL in PCM to VCM to PCM at 1000 W/m2

V.  CONCLUSION
The design of the system is carried out for feeding 146 KW power to the grid The Inverter is controlled to feed active power to the grid,
using synchronous d-q transformation. PLL is used to lock grid frequency and phase. The phase detection part of PLL is properly done by
using dq transformation in the three-phase system. From above Figure concluded that power of grid, power of inverter and direct axis current
is linearly increase with increase the rate of irradiation. When direct axis current increase means increase in active power. In voltage control
mode Islanding and power control mode of microgrid has been observed. Inverter operation in PCM, PCM to VCM and PCM to VCM to
PCM stabling without disturbing load.
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