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Abstract : The performance of a photovoltaic array is affected by temperature, solar insolation, partial shading
effect, and array configuration. Maximum power point tracking(MPPT) techniques are employed in photovoltaic
systems to make full utilization of the PV array output power which depends on solar irradiation and ambient
temperature. As much as MPPT is important in photovoltaic systems, many MPPT techniques have been
developed. In this paper, several major existing MPPT methods are comparatively analyzed and novel hybrid
MPPT algorithm is proposed. The proposed hybrid MPPT algorithm is developed in combination with traditional
MPPT methods to complement each other for improving performance and mitigating partial shading effects. The
proposed algorithm is implemented and validated using MATLAB/Simulink simulation tool.
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Fig. 1 Equivalent circuit of a photovoltaic cell
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a) Irradiance dependent |-V characteristic curve of PV cell

Fig. 2 1=V characteristic curve of a photovoltaic cell
according to temperature and irradiance
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Fig. 3 The flow chart of P&O algorithm
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Fig. 4 Process illustration P&O algorithm
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Fig. 5 The flow chart of P&O algorithm
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Fig. 7 Process illustration LA algorithm
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Table.1 PV module parameters

Symbol Description value
Open circuit voltage of PV
VOC rnodule 642 [V]
Short—circuit current of PV
Isc module 5.9 [Al
Rs Series resistance in PV module | 38 [mQ]
Rp Shunt resistance in PV module | 99351 [Q]
N Number of series connected %
s cells per module
Voltage at maximum power
Ve under standard test condition ST V]
Voltage at maximum power
T under standard test condition 538 [Al
Maximum power under
Pwp standard test condition 3062 [W]
% Standard test condition:
Trradiance=1000[W/m2], cell temperature=25[C]
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b) Comparison of output of P&O, IncCond and LA at
variable irradiance
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Fig. 8 Comparison of output of P&O, IncCond and LA

BESYG G2 Z%MPPT EA vl

>.rUEr>J£”.:°°

- o

otoﬂq«ig
e
N
Z
>4
o,
2
R
r
l

Ty

I o
feorlr g2 2 s X 8

o N
o]
3 0B
i

oN 12 o fI & N

t
B
.
N
of
o

Journal of the Korean Solar Energy Society Vol. 35, No. 2, 2015 47



(=] d=ejgaiAets] =4

o

Fig. 93 #Fo] e #e] P-V EA =] v
T FHA<0 HdHH (Local Maximum
Power Point; LMPP)e] 244 4= 9lt}. LMPP
7F AE - ANkAQl MPPT Alo] Walo=
= AA 5442749 FH o =3 (Global Maximum
Power Point; GMPP) F&©°] of gt} Skej A
Aw3sk Al 712 MPPT Alo] 71HE oA B8
&go] #Hokgk EAlE 744 ek? Fig. 10
o

1k’

GMPP :7\\\
T.# LMP

|

\
150 200 20 300 L
Vohage [V]

Fig. 9 P-V characteristic curve of PV array
according to partial shading

MPP curve |

=il

. -"'"‘.r'—: s 0 \
£ e | Y

i i
a) P-V characteristic curve under partially shaded
conditions

— =¥

w k]

j\...._._.-\ —

| —

_ = PROT |
: L, m IncCond
|4

b) Comparison of output of P&O, IncCond and LA
Fig. 10 Comparison of output power of P&O, IncCond
and LA under partially shaded

71 MPPT 719 & FE29 divjg 1

48

2] 0 2 = Power Curve Slope 7]1'H4)3} Scanning
typed] 71 S| 2t} Power Curve Slope
7IHE P-V SEAFA F stAA Asete

t & Soldo=w <A st

7
o] LMPPE #HE3d= W2 o = 7t LMPPE

Hlasto] H o4 Scanning
type®] 7l A5, P-V S48 == [V
EAGAE AG = AFE A4 a7z
TERA 7 A ek Ao R HodE A
s FEIY

Power Curve Slope 71'8-& F243}A4 #Ha}
T e HHdAE MEAe s
7] ot} Scanning typeo] 71 H©
Az AAEyd S =564 Xt 4

4. M etst= MPPT 71

=
>
N
g
rlo

ri
=
El
i
=
&
g
._}
2,

o 2
o
E
o
ulfy
N
D
X
o M
[0}
w2
T

2
>,
ox
o
2
)
-
R
[m
2
o

ol
2
32
_E J
: o:
I
H

=
(5 o oo
o H1 oX, "

g

=

~

1

=

oX.
Ho off o

ol

ol

=

R=)

il

A

oX

m e
== m’tNl

U DY
2ol ot 2y
2

2 fo
ol
£ o 1

N
fo
1 ofr
"

2
of
-
)

N
N
N
N

©

2

ooy & 0 2
9
et
3

U
8o e oot B Lo

2
2 b
AL fo

o oo
ol
o

olft L)
=2 o rlr
2
LN T

o ol
LI %5
o X
;z = sk I
R
= fr
KV,

L
2 30 O rfo

o
i
M
2,
mim
a?
e



A A8 AEE Ffolnels MPPT/ 25 9

x4

o rr =2

<)

oA AA8= MPPT

£

o)
X

o
e

off i 1k

RO NSNS

[z o

(o
2

B

=
L
o

o

Ey

-

of

o
o 9 X

( m‘lo

f

b7 ol A o] 71571
of &= MPP AX.| A i
a1 P-V AB A7)
Hd& &3 GMPP

il

_q:
detato] LA 7l or AgEo] T Fre

o
9 BAFE ARG & =M= PV
AR 27 S E2A e 30780% Tkl A
3 SRS JHA F7HAA P-V AR

ox
[ O
M
o o 4

2t EE AR Fig. 112 ALst
=< YEIH, Fig. 12
& yEpdT

Tnput
V(k), I(k)
P(K) = V(K) * I(k-1)
dV=V(k) - V(k-1)
dP = P(k) - P(k-1)

Lincar

. Yes
P-V curve scanning
Vop*0.3 ~ Vop*0.8

ref += 20,
Vel #220 NO <, P near
P(K) > Pmax? the LA curve

Pmax = P(k):
Vref = V(k),

Fig. 12 Process illustration proposed MPPT
algorithm

Journal of the Korean Solar Energy Society Vol. 35, No. 2, 2015 49



(=] d=ejgaiAets] =4

5 AlEzlolM

A bst= MPPT Alo] &ag]&S AF37]
918l MATLAB/Simulink® T3 100kW &
AeAA BFFd L Al=Ele 4835t 1
548 32 ek AlEHA EdofA]
%33 olgele] MPPT #loj+= DC-DC Boost
AWM E o] Ag3tom, Boost ZAHE 9] e}
" E = Table. 29} 2o} Al&do]dS HgL
A A} it 5 AlE Bt o, A EY
ol %7] }=AHE elste] MPPT Aol &
AlEdeld Al&sal 0.3z Foll 483kt
A g ool Ao A AtE MPPT Alo]7]dl] A&
¥l MPPT 7|®#Hutt} Flags A4t MPPTE
SZAZ o Flagoll ©r& MPPT Alo] &2t
& Table 17} o] AA 33 Fig. 132 Al &
dojdoz FEe mdls vepd Zlo|th

4|
o

Table.2 Boost converter parameters

Symbol Description value
Vin Input voltage 270 [V]
Vout Qutput voltage 500 [V]
fow Switching frequency 5 [kHz]
L Input inductance 5 [mH]
Cee DC link capacitance 6000 [uF]
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Fig. 13 Simulation model of PV system using
MATLAB/Simulink
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