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Abstract—A micro grid is a cluster of DG units that interface with an electrical distribution network using power electronic
interfaces such as Voltage Sourced Inverter (VSI). The main task of a DG unit is to control the output active power (P) and
reactive power (Q) based on their reference values. The main aim of control mode is to attain a fast response, and to preserve
system stability, especially during abrupt changes. To accomplish this, it is necessary to conduct this mode with the current based
nonlinear controller or linear controller scheme to ensure high power tracking. This paper examines a novel power controller
based on current regulation, by combining the advantages of both linear and nonlinear controllers, for better microgrid
configuration subjected to variable load conditions. In this tuning of active and reactive power control parameters subjected to
load change is done by soft computing technique... Therefore required load power is shared equally between microgrid and
utility during the change in load.
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I. INTRODUCTION

Distributed renewable generators are generally installed at various locations in micro grids. A microgrid is a cluster of DG units that
interface with an electrical distribution network using power electronic interfaces such as Voltage Sourced Inverter (VSI). The high
market penetration of the micro-sources such as wind, photovoltaic, hydro, and fuel cell emerge as alternatives which provide green
energy and a flexible extension to the utility grid. This scenario represents a complementary infrastructure to the utility grid that
offers many advantages for the power system such as; peak load shaving, reliability against the power system faults, and high power
quality via a flexible control scheme [3, 4].Moreover, microgrid can operate in two modes: grid connected mode and islanding
mode. It imports or exports the power from/to the grid depending on both the generation and load. However, in islanding mode, the
microgrid disconnects from the utility when an abnormal condition occurs in the grid, in which case the primary function of the
microgrid is to satisfy the load with the required level of power quality. In such a system the microgrid operates according to the
inverter’s control modes, so the synthetic control scheme is necessary to play a key role in ensuring the high performance operation
of the DG units [5-8].

In this paper, a architecture of a smart grid is given below consisting of a photovoltaic (PV) array, a proton-exchange membrane fuel
cell (PEMFC), and a storage battery (SB)..The fuel cell is balanced by a Pv array..To maintain system stability during shortage of
power supply and maximum load shaving in grid mode, back up unit is used.To coordinate active and reactive power algorithm is
proposed.. By this , the working out time is greatly decreased..This paper provides a complete solu tion for the operation of a
microgrid which will all together transmit active and reactive power during both grid connected & islanded operations [24].

Il. REPORT OF THESYSTEM AND ITS MODELING
In this paper Fig 1 shows the arrangement of the microgrid which is planned to operate in two modes of operations. The PV array and
fuel cell are in parallel via boost converter . To deliver necessary power ,fuel cell and PV array are used to adjust dclink voltage.The
principal unit is PV array and fuel cell is used as back up intermittent generation of the PV. To guarantee suitable operation of DG
inverter the output voltage o(Pgv) the PV array is allowed to vary with in permissible limit.. To maintain constant level of DC link
voltage , PEMFC helps the generation of the PV array. PEMFC function as main unit of supply when required voltage of PV array
unit falls below predetermined value.
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Fig.1. Architecture of the proposed micro grid

For smooth progress of charging and discharging operations of DG inverter 2,a back up unit(SB) is connected to DC side of DG

inverter -2 via DC/DC buck —boost converter.. The function of back up unit(SB) is to keep balance of power while islanded operation,
which is given by

Ppoa+ P, = P

Where PDG is the power of main DG unit, the back up unit power which is subjected to the charging and discharging constraints
is given by

-Ph E J”h,mar

and PL is the real power delivered to the loads. The energy constraints of the SB are determined based on the state-of-charge
(SOC) limits which are given as

Fi(}flmm < SOC E S(}(Jllléll'

SOC of the back up unit can be calculated by many assessments presented in [21] and [22].
The distribution grid and circuit breaker are connected at the point of common coupling for the period of grid connected operation.
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Fig.2. Equivalent single-phase representation of the DG inverters for grid connected operation.

The main usage of DG unit is to reduce the burden on the load by supplying limited power and voltage from the grid..Due to highly
usage of power electronic components in the micro grid ,they influence the load currents by the presence of harmonics. The role of
DG units is to compensate harmonics that occur due to non linear loads and to prevent the spread of them to other components
connected to the PCC.PV array generates different powers based on the requirement of the loads.

SB can be charged ,if DG unit generates excess power which is more than the maximum demand based on the state of charge , as

©IJRASET: All Rights are Reserved 290



Www.ijraset.com Volume 4 Issue VIII, August2016

ICValue: 13.98 ISSN: 2321-9653
International Journal for Research in Applied Science & Engineering
Technology (IJRASET)

shown in Fig. 2.. To attain peak shaving ,the SB can transmit power to the grid when SOC is above the minimum SOCmin.The circuit
breaker cuts the micro grid connection from grid during faults. The main DG unit and the SB are the sole power sources left to
regulate the loads. For continuous power balance and stability of the system, the SB is required to coordinate the shortage in active
and reactive power as shown in Fig. 3.
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Fig.3. Equivalent single-phase representation of the DG inverters for islanded operation.
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respectively [23]-[25].. LC filter is used to minimize high frequency harmonics produced by the DG unit.
The resistance Rj models the loss of the DG inverter. The total load current , which is the sum of the currents delivered to the load (
K=1, 2, 3), is given by

i = E bk = tp1 +ipa +ips
k=123

and can be modeled as two components consisting of fundamental iLf and harmonic iLf with their peak amplitudes and ILH |,
respectively, and is represented by

ip =ipg+ipy = Ippsin(wt —@ry)
N
+ Z Tpysin(hwt — @pp)
h=3,5,...

=Ipssinwteosppy — Ippcoswisingy g

oy
+ z Tpnsin(hwt — ppy)
h=35

=irfp tiLsq + L

where y Lf and wy Lh are the respective phase angles of the fundamental and harmonic components of iL, and iLf,p andiLf,q
the instantaneous fundamental phase and quadrature components of iL ., The inverter of the DG unit supplies a current that is given

by
ing; = (trsp — ig) +infq +iLn

total demand will be supplied by the DG unit during island mode of operation..This can be achieved through the voltage-control mode
(VCM).

I1l. SIMULATION RESULTS
The simulation model of the micro grid shown in Fig. 1 is realized in Matlab/Simulink. The micro grid is tested under various
conditions to evaluate its capabilities when operating connected and islanded from the distribution grid. Three different load types
consisting of linear and nonlinear loads are considered in the studies.
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PARAMETERS OF THE PROPOSED SYSTEM

Parameter Value

Distribution grid voltage 230V ( phase )

DC link voltage Vdc=300v

Distribution line impedance Ri=0.0065 Li=225

DG inverter loss resistance Rt0.03
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Fig 2: Real (top) and reactive (bottom) power consumed by loads.
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Fig 4: Real (top) and reactive (bottom) power delivered by the main DG unit.
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Fig 5: Real (top) and reactive (bottom) power delivered by the grid.
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IV. CONCLUSION

In this paper, Coordination of active & reactive power from grid to micro grid using soft computing technique named greywolf
optimizer is proposed. In this algorithm, a controller is proposed which gives the solutions individually for steady state and transient
sub prablem, there by decreasing working out time. To generate necessary references, the controller integrates with kalman filter to
pull out harmonics of the load currents.. DG output changes dynamically due to sudden changes in load connected, it is necessary for
a controller to tune automatically under such circumstances. In this work automatic tuning of power controller parameters subjected to
load change is done by soft computing technique. Hence required load power is shared equally between microgrid and grid during
the change in load.
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