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Hyun-Sang Eom, Hye-Ji Yang, Hyun-Jun An, Youngsung Kwon
Department of Mechanical and Control Engineering, Handong Global University
S} B9 AN W)

‘é} | W] whet ¥

Maximum Power Point Tracking) A|o1&

F 4= Qo 2 =wollA= PV AlAH9] HE
AQretct. ARt WOl H5 ASE

%
~ =

12

o 0 1o H0 o ot 2 fO
%

B3PV, Photovoltaic) Al
FotA ¥kgot= PV AlA”IS] &8 '—E. 4 A
St 714 Ao E E8Fo|H tFF o Huj
NAE PA8E =o17] Hsl A 232 7|9k MPPT Alo] ¥
14 2754 7129 df;:Z 0 MPPT Alol®4]Ql P&O(Perturb and Observe)2t A2 A|QtsE HA] 2%
4 F7Igie} B&o] stEdold] e 9 AFE S 98] HAT J=E
o8 XYt

RN

'O
APt X 7]7H5<L prototype
1439 28 /HAd3t

w2
m{om

o b

|k

e
N

-
ol o
Hui";°

I} ML ASH
]”Jr(PCB Printed Circuit Board)2.2 Az slo] A3
Boll, & =54 Ajte HA] 23 79 MPPT7} 719 P&O MPPT tH] 4.4%
oA WE 29| 39.7% ol 74t gelHct
Abstract The power generation of a PV system changes according to the weather variables, such as solar

radiation and temperature. In particular, the output characteristics of photovoltaic systems, which are
sensitive to changes in solar radiation, can be produced effectively and reliably in various weather
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conditions through MPPT (Maximum Power Point Tracking) control. This paper proposes a fuzzy-based

MPPT control method to improve the efficiency and stability of the power production from a solar
system. To verify the performance of the proposed method, under the same weather environment, the

efficiency and stability of the newly proposed fuzzy logic were compared and evaluated empirically with
P&O (Perturb and Observe), a representative algorithm of MPPT control. Furthermore, the circuits
designed to improve the reliability and reliability of the hardware were manufactured from Printed
Circuit Boards (PCB) to conduct experiments. Based on the results of the experiment during a certain
period, the fuzzy-based MPPT proposed in this paper improved the efficiency by more than 4.4%
compared to the MPPT based on the existing P&O algorithm and decreased the fluctuation width by

more than 39.7% at the maximum power point
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Fig. 1. Current state of solar energy market in Korea
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Table 1. HR-SP10B Parameter(Criterion: 1000 W/m?)

Parameter Value
Rated Maximum Power 10.00 W
Current at F,,.(Z,,,) 0.50A4
Voltage at £, (V,,,) 18.00
Short-Circuit Current( /) 0.60.4
Open-Circuit Voltage( V) 22.50 V
Maximum System Voltage 60.00 V pc
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Fig. 2. V-I Characteristic Curve with constant Load
line. From the line at the top, it shows the V-I
characteristic curve for various irradiation as
it decreases. The black line represent
experimental data of current and respective

voltage from fixed resistor (3512).
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Fig. 3. V-P Characteristic Curve with constant Load
line. The lines represents the possible power
output for different voltages and irradiation.

PV g9 S22 B AARFOIA PV Iidol] A

R3jo] T ELAA(Vy)T EEHFLy)el o

AEE= golw ¥alt 44 o, mE YA of

420 TS FoPOR Uehih. Fig. 29] &

2o 31A4E 23} 35020]412] DARKO~1000 W/m?)
o},

Fig. 32 Fig. 28t &Y 244 MPPT AlolE 2&
e o Y= PV Bd9] Fd FRHMPP)IE Ko
<ot Fig. 39 PV g Fd &8 AL (V)52
17.3 V 3-20] 9519 Fig. 29] Ha1419] V), ST}

ST i)
oft my

ot

}-/K

[0

Ey
g
)

=
-

293

BE Aok eg gl & & Qlek ol B &
st A 9] F2HS MPPE ©]5A7]= MPPT Aloj7l &
23S vEhdch

2.3 Power stage A7

MPPT Aloj= AH[E(D)E HSHA A 52 MPP
2 o]FAl7]+= 7|HolH Fig. 49 RAE AWE &34
ore WskE DO} Eq. (D& HE Z4grt

o))

Fig. 49] ¥-38l2% ROCKET ES 7-12 (12V, 74h)
g2 E 1P, S wiE e S Yo FAE
7AvE AL =" ARAY A¥S st
28.8 V2 A dF APl FAE ZHEq] A
A= B3R, T2 Eq. (2)9] BAE AHE ¢

g AMV;, = Vet sl AFelAS D, 4 A7
(Z, = 2] BAE B8 7+ 5 Aok o, M=

Vo ollA ARSI Ry 22 84.1642, 341140201
A R, ZHT 84020] Ago|A] AMgHrh

Vpy ! Lpy _

RLO(Id

Rpy

)

Rlx)ad

FAE AWE 24V, 32 Fig. 39 1, B
o, Eq. (D& 5% DE 0419]
HalAlo| o8] 05142 ZAHch 2
Y& D= 0.552 At
TEE bV, & Ba. (D8
B3] 12,96 VE AAt=x 0.38A47} =t

V7t 1296V, I,,7F 0384921 7% Eq. )&
RE 42 FAE AWEY FA JA99A 2 170.53
pHoIE. Eq. (OE o183l o= A7 =& 20%%t <1
g8 w1k 5%0lAkS & 1000uH 9] QIEE 7}
AgolA ARHTY.

o
n=

AE

H

r
nT

il
I

Vi
Lboundaw = QOOX—M (3)
A V;, <D 4
T 200X LXf !



Fate7|gtal=g Al A21E A10Z, 2020

2.4 ANAH 19

Fig. 49] AlA8lE PCBo| ZEREERICR A& o
™ o]= Fig. 63 At} A|AHS] power stage THE &
PV 342 PCB 92 20| ¥ Fig. 59] 48 #3f
A8, RAE AW, Hol= Fig. 69 SIF WALt 7o)
AAYT}. MPPT Aloj7t §&=& control stages=
PCB ofefl 1At A4t AA|oflA 4=843trt.

Power Stage

Boost
converter

Control Stage

Fig. 4. PV System Block Diagram

lin L Tout
Y,

N — +
: Cin k J_ Vou‘t
T

T Cout$ Reoad

Fig. 5. Boost Converter Circuit Diagram
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Table 3. PV Panel Output Voltage Standard Deviation

Standard Deviation

P&O 091V

Fuzzy 0.18 1V
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P&O method. Blue line shows the Data
collected by applying FUZZY MPPT.
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Table 4. Relative Power Efficiency of May 13, 2020

Average Output Power Efficiency
RAW 5953.9.m W -
P&O 6051.6m W 12.1%
Fuzzy 6152.1m W 14.0%
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Table 5. PV Panel Output Voltage Average Standard
Deviation from May 13, 2020 to May 19,

2020
Average Standard Deviation
P&O 1.84 V
Fuzzy 1L.11 Vv

Table 62 RAW, P&O 18]1 B2 MPPT7} &
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29.15%% P&O 7 tiH] 2] 22o] 44% T =t}

Table 6. Relative Power Efficiency from May 13, 2020
to May 19, 2020

) Average
Average Output Power Efficiency
RAW 3434.8m W -
P&O 4257.9m W 24.75%
Fuzzy 4397.5m W 29.15%
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