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[Abstract]

This study proposed a model that can track MPP faster than the existing MPPT algorithm using the particle swarm optimization
algorithm (PSO). The proposed model highly sets the acceleration constants of gbest and pbest in the PSO algorithm to quickly
track the MPP point and eliminates the power instability problem. In addition, this algorithm was re-executed by detecting the
change in power of the solar panel according to the rapid change in solar radiation. As a result of the experiment, MPP time was
0.03 seconds and power was 131.65 for 691.5 W/m2, and MPP was tracked at higher power and speed than the existing P&O
and INC algorithms. The proposed model can be applied when a change in the amount of power is detected by partial shading
in a Photovoltaic power plant with Photovoltaic connected in parallel. In order to improve the MPPT algorithm, this study needs
a comparative study on optimization algorithms such as moth flame optimization (MFO) and whale optimization algorithm
(WOA).

Key word : Photovoltaic, Maximum power point tracking, Perturbation and observation, Incremental conductance,
Particle swarm optimization.
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Sensing V(k), I(k)
if (P(k) - P(k-1))=0:
if (P(k) - P(k-1))>0:
if (V(k)-V(k-1))>0:
Vref= Vref+ AV
else
Vref= Vref- AV
else
if (V(k) - V(k-1))>0:
Vref= Vref- AV
else
Vref= Vref+ AV

return
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Sensing V(k), I(k)
if (V(k) - V(k-1))>0:
if(I(k) - I(k-1)=0;
return
else :
if (I(k) - I(k-1) >0 :
Vref= Vref+ AV

else :
Vref= Vref - AV
else :
if dl/dv>-1/V :
Vref= Vref+ AV
else
Vref= Vref+ AV
return
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Table 1. Kyocera KC200GT Pannel Specifications

Parameter Value
Maxmimum Power (Pmax) at STC 200W(+10%/-5%)

Maxmimum Power Voltage (Vmpp) 26.3V
Maxmimum Power Current (Impp) 7.61A
Open Circuit Voltage (Voc) 329V
Short Circuit Current (Isc) 8.21A
Max System Voltage 600V

Temperature Coefficient of Voc -1.23*10"-1V/C

Temperature Coefficient of Isc 3.18*10"-3A/C

E 2. 7k8R Aol chE At
Table 2. Results for weighting coefficient

acceleration
constant MPPT Voltage Current Power
time

c cy

0.4 0.4 0.048 24.14 542 131.6

0.5 0.5 0.036 25.96 4972 129.1

0.6 0.6 0.03 26.59 4.679 124.4
T 19 ARke EjoRg mjde] 7]%Hel 4= _ﬁ}p}gp_—‘

STC(standard test condition)ol| 4] Z}£]A 1000 W3} 2
5CelA e ghsolnt. 31 200 2} 7H 4ol thgk MPP 4] Al
2 Ak, A5, el tialA] vERiTh 73 el 271 04
ol - MPP %] AJ7H2 0.048%0]1L 0591 74-%-0.036%, L
2] 0.0691 79 0.03Folc} &3 MPPY] At Vmpps
24.14 VoA 26.59 VE 5718FS & 4= ol 18 79 71t
5= 3kl vigk A= el

uﬂ 005 01 015 02 025 03
a8 7. TRl oyt 23t
Fig. 7. Results for acceleration constant
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3171 913l Flagt -5 A1-&-3tu):
if (Power(k) - Before Power) <0
[P,b]=max(Best_Power);
X(k) = 1- (Vin/(P/Tin));
V(k)=w * V(k);
V(k) =V(k) + c1* (pbest(k) - X(k));
V(k) =V(k) +c2 * (gbest - X(k));
end
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Table 3. Parameters of each algorithm

Algorithm Parameter Initial Position
P&O AD = 0.02 1.0
INC AD = 0.02 1.0
N=3w=0.
ExistingPSO | . — 3; 4 . 2%. A 0.1,0.5,0.9
Improved PSO fi %g ; 2‘90.6 0.1,05,0.9
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