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Abstmct-Cuckoo Search algorithm is a new metaheuristic
optimization algorithm that was recently developed by Yang
and Deb in year 2fiD. This paper presented the conliguration
of a photovoltaic (PD array of a grid-connected photovoltaic
(GCPV) system by using Cuckoo Search (CS) algorithm. The
best PV module and inverter that can produce the optimal
number of PV modules per strings and the optimal number of
parallel PV strings was determined by using CS in order to
make the GCPV system produce higher expected annual
enerry output with the given roof space.
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t. IurnonucrloN

Grid-Connected Photovoltaic (GCPD system is a famous
PV system that is connected to the local electricity grid
where it allows an;y excess po\iler produced to feed the
electricity grid and it can be sell to the utility. This GCPV
system usually used in developed areas for homes and
businesses. The solar cells of the PV modules are used to
conr€rt solar enerry from sunlight to DC power. After that,
an inverter is used to com,ert DC power to AC power tlxat
can match with AC gdd. tUIn the earlier of December,
2011, a feed-in-tariff scheme for renewable energy
electricity has started and supervised by Sustainable Energy
Der.elopment. [2]

During design activity, one of the problems that alwal.s
occur isin the sizing pafi. The selection of PV module and
inverter, the dimensioning of PV array and the
determination of the expected annual energ/ output
performance are including in the sizing procedure of GCPV
system. The sizing process is very complicated, thus the CS
is used to optimize the sizing process.

This paper present the cuckoo search algorithm is used
for sizing optimization in GCPV. Cuckoo search algorithm
is one of the algorithms that can be used for optimization.

l. SzTNTcPRocEDUREFonGCPV

The calculation of expected annual energy output and the
selection of the dimension PV amry or known as the number
of PV modules per string and the number of parallel PV

strings are including in the sizing process. The process that
called trial and error is used in this procedure in order to find
the number of PV modules per string, il" and the number of
parallel string, iy', that can fit u.ith the dimension of the given
roof space.

The objective function of the sizing part is to maximize
the expected annual energy output that can produced by
GCPV system from the given dimension of roof. The
combination of the best E?e of PV module and the best
inverter is found in order to make sure the objective firnction
is achieved.

Besides &at, the sizing process needed to be maximized
ttnt can fit wittr the expected enerry output that had been
calculated. The sizing procedure of a GCPV system using the
following steps:

Step 1:

PV module and an inverter are choosing one by one. All
the ratings of PV modules and inverters are listed. The
respective ratings are obtained at irradiance of 1000Wm 2, air
mass (AM) 1.5 and cell temperature of 25"C. [3]

TABLE I. REQURED PV INVERTER RATN.IGS FOR SIZD.IG

Rating Unit

Nominal power output,Pi,,

Maximum input voltage,V^* inu

Maximum input window voltage,V-*_o;,_;nu

Minimum input window yoftage,V^1, .;, i,u

Maximnminput ctrrentJs. * inu

Maximum efficiency.4*
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this module and inverter is lll4.36-'? l* ard?1.47o which

t-
l-2

5.0815x 103 kwh- The elapsed time sizing usrng
conventional sizing is 2.096250s and sizing using CS
algorithm is 0.164984s. There was a different in term of
elapsed time where the conr,entional sizing takes a longer
elapsed time as compared to sizing based on CS algorithm.

The specific yreld (SY) and perfonnance ratio @R) for
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In conclusion, this paper presented Cuckoo Search
Algorithm for sizing optimization in CCPV in order to
select the best PV module and inverter with the given
dimension of roof and at the same time the .Esys_aap wzS

minimized.
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