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ABSTRACT

As the maximum power operating point
(MPOP) of photovoltaic (PV) power systems
changes with changing atmospheric conditions,
the efficiency of maximum power point tracking
(MPPT) is important in PV power systems.
Many MPPT techniques have been considered in
the past, but techniques using microprocessors
with appropriate MPPT algorithms are favored
because of their flexibility and compatibility with
different PV arrays. Although the efficiency of
these MPPT algorithms is usually high, it drops
noticeably in case of rapidly changing
atmospheric conditions. In this paper, we
proposed a new MPPT control method called
improved perturb and observe method (ImP&O),
and a simple voltage and current characteristic
equation of a PV array for PV array simulator.
Experimental results verify the accuracy and
excellent performance of the proposed MPPT
method. ImP&O algorithm is very simple, and
has successful tracked the MPOP, even in case
of rapidly changing atmospheric conditions.

.M E

BgAA] Aeele] &3 YA HTY X oA
AEA o2 AFen, £ gYAR ool FZA
ol met &2o] AA T watq ool F2A
A& Aot HulEHo] YAHTE slojof it}
ol Z& Alojwys YwrE e MPPT (Maximum
Power Point Traking)olgtx 3t MPPTE 93 ¢
Ad Aol ¢:UEY EFAE  Pertwb &
Observe(P&0O), Incremental Conductance (IncCnd)

] ZEH2 QU a2,
T@o] &ol3lx ¢HHA o)
ks

Bgd Aol gmelFe
& Fgol
S AuFgo] He @

1A H4EE duE
= EdHA Aol 7
Fo] AMel=lm epiS
=FoAE MPPT Alo] dndZ ZoA 7}
A gEHez A4HE P&RO ¢x28 37 IncCnd
gaZd dstd Fd] N&stn, 71&29 P&O
Al e AAEY J2e Ao LuFPZL A
o =3, BGAA 2o APFXG v AFAA
¥ PCSE 0|48 YL £39 e dndZ
o E FHENS BAsu Ay dmayZ9
g§24e JZe

KO ax ol

o
g
2

ria
h

2.

21 AT o 2
dFaAe A7H s

AL duryon o9
1914 Role niel e Sr7l3le=w

Zddd.

2% 1 EHYTRS SotER

£, o 1 HgAR e S8z A (O3 2
& FHoz FHHE Ao Yurzojg) W
Toyr=Ipy— {CXD BET (VOUT+IOUTRS)_1} 1)

_ _Vour+IoyrRs
Rsy
o 7] A,

-234-



Ipy REARF

Ioyr W54 5228 AR
Vour  HEHA &8dd
Rs DU R AER g

Rgsy PR HEAY

A P 2EEA4AS

B pnHE A8 AT

k CBzu A

T AR 2EK)

q ]

ey, A (DT 2 AR Bdyg S o) &
st} AlEH ol A7) HiME dEstr] oA-E 3
F7F UF ol AAl "HgAdAe EHEANY F
g AEYeld ZAHE d7] HIAME SR
trial-error7} 834 HE @] At

2 =feME, odd #£4& deFiuAdx
AA o fFHAL &8 EAo] 28T Al EHA
A7E 4 5 e A Q9 22 2dy e ALE
sted AlEdold 2 HEE s

Tyax

Tour=1sc = exp{—quK}_l . (2)
(e (i Vo 5
o 714,
Isc D AL mE dEAR

Lax QAR IkW/mPAl o] graa
Ver @ QAFE 1kW/miAlel 7juaA
K A

2 Ju

4 (28 oj&dd, 9A A+ KAUE
of dAl gAY FHEHS ZAY F glon,
A ojgole ZHEAGAE IYE 2
At

39 2¢ 3kWHE HEHA odole &9 54
o g AEHolA Ao HAY EHE
et et gleny, AlEHoldd AHE3 A
TE & 1d YeiA

f
42
net
4

E 1 EfATA| ofafo] AlZ2o|Mol ALSE AHSZE
Parameters Value
Tyax 12.95 [A]
Vor 295.75[V]
K 0.2464

14 4

12 4

10 -

g 84 | N measured
& simulation
g o
K]
44
r
) T T T M T M T 1
0 50 100 150 200 250 300
Varray [V]

(a) HYHZA| ofgole] MAMT S I

3000

2500

1000 ~ : e Y@ASUTED
simulation

T T T i
0 50 100 150 200 250 300
Varray [V]

(b) EHFXZA| ofgjo[2] P-v §4 IM
a3 2 BYHA ofgolel &3 SY Al2dolM

El

22 MPPT Mojtx2|{F H|

22.1 IncCnd MPPT 12|35

IncCnd MPPT ¢18F2 H3t didz9 o
FAA Y dHA2E vluste ggAA ARS F
HEHY Ao U3 =E Aoste Wk
IncCnd &g Fe F8 /dL HYAA &dHol
HEE P A% AAPE F 9, FHL AQ
o] Frtell wet FItskAl =Hu(dP/dV > 0), wHd
2 HJEHA &4 gAY BE g€ 7
A3HA EdP/dV < 0). °l3 g FAE v
Zo] 4 3)ox FHAL

dpP _dUv) _ ;. ydl
v gy =V 3

—

e

kY
a0
hu

BFdA olgole HHH2d dfF
AR (dl/dV, UV)E FAstd, BdAA
=HHYES HAEHEH d¢eg Aol
2§ IncCnd AllHHL MPPT 4 %ol
o] Yo, F Wl Yol dgstm
of Mgl AAY, &y dilo]l Ad
EEdze T3] AdvE ¢Hol
bodl/dvel g% si¢ Hemz FAI

o
)
o

3
Lo
afy

. °

r.‘aL'_‘rl

P2 P
&2
e Jpr o
Bt

()

A
s

32 M j o 2L © oy

-235-



il WEN AAR A7 BAL BT
MPPT Alolsl 4% #ge k¢ 23 500
IncCnd MPPT 232139 £ASE Lo

I

12! 3 IncCnd MPPT UI2|E S=ME

222 P&O MPPT gt1alE

P&O MPPT ¥12]&& HYAAS 3¢S
FHoR v WEAOEA FHH, AT
ojde EHAYR AE olF S 2HAYL Hu
o HdEAde FAHIG. fAAd HoF3H
=228 Fo= FRAF] vk ATHA Ho &
H3ge &4 TANTE Do A P&O
MPPT ¢n8Fe HEE 29 49 vehz 9
o.

B-P(k=1)=0""

No

No Plk)-P(k=1)50 " Yes
[~ K-V (k= 1150
Yos No No Yes

! l )
Veet=Vrel-avV IVI-'-VICIOAV " Vrel=Vref-AY I | Vret=Vrotf+

v I 1 !

Return

12| 4 P20 MPPT YI1B|E &AE

1223 ImP&O MPPT &12|&

7]&€9 P&0O MPPT AojgdnagdFe dd& 1
&3 2 MPPT <€z FE A3 Al
Aoy e BlgAx ool PP HuYg
of =2 WA YA 2FALY AHAAES

U WPeE FU B A2ATIN AoAEg
(Pmax)& A3, BFHA oldole] €AY
o] A HA =gt A EHHFHo HAA
Hgt B Fotd A, 2EHAYY dobag
ANE Hage AEPGPmBT ZF2 A g ¥
sk, & AF ddAdzE vHd}n, XA ¥
S WA g3 TG olgh o] b

deodle Hawe FFEgPmFA vzdte ol
Ao 2 ko2 Fol TS wol &Y
o] At Aol %1, HUAHY =2 Fd
AFE va Ix A 4FAEL 57 A
ojty. & =&dME Pm=Pmax+x09622 A3}
o

cagEE, Addes M2E dudFL HuyHY
gl =g w73 A§sA &z w2 FF
o, ARHHe FFF FAE AF & FoH
ARHoz FasA dvh TF £ Ao ndF
< ¢ dEtn, P&O g Fd @R e
MR EE F7HE ZAol7] dEd A&z o]
UAY &4 dato]l ALHA g FEEHAE
4A A48 7ted AHE A

Sense
V{k).i(k)

)

3R = B orir e

-t

P{k)=V(k)*l(k)
Pm =Pmax*gain

Vref=Vref-dv Vref=Vref+dV

RETURN

12! 5 InP20 MPPT YIE(E A

3. ddda A uH

B RN A N2 AV ALE A
o7lg w4 AFAAY PCSEW)l H et =
J BPRA AVFAE olgdel FYY 2 =

AoA MPPT % 438& 4dAsdh
2% 694 HolXo] ImP&0O L neFL YA H
o] #AFol disted MPPT FF&&9 HAE Ao
Aoz AL ¢ + Uk
a9 789 YAFEES 50%AM 5% = FHA
& 799 zzte] Alojrld) W@ MPPT %35

ox ¥



< BolX it Jd”dN @ F Rl & A
0171011»‘1% %% F ¥ 12 Fol MPOPIA "o
Ui glen, A fz Ao7lE I o) Fo] A5
A &3 ?}M FASL ASE Bojx gieh

99.5 4
99.0
98.5 -
£ 0804
oy —4— ImP&0O
§ 97.5 P&O
€ 97.04 —o— IncCnd
w
E 96.5 -
o
= 9.0
95.5
95.0 T T T T T T v U T T L
[} 10 20 30 40 50 60 70 80 90
3kW PV Array Output [%]

a8 6

2f2te| R|of7|o| CHEt MPPT FEEE H|2

P e wovoims e ;. -

£4(Pg0)

a7 7 YA ZHA T 25

ATA% B

PYAG o

S e PEESIE

I3 8 UAY ZHAl MPPT £ZEE4(IncCnd)

PVAF i

vt dvoa; eE

28 0 YNT BHAI ME wEeT FERY
4.8 &

BFBLAE PCSY FHHY FaAT wd Fol
4449 92 WAL MPPT Alojrlel thajA
Hla adeon, PRO AR nade M2
& MPPTAY 2neZe Ataisis Ade o
Fe g puHRL QYT Fo A}y
EgddAE 47 H§ A5E BHE AUz
on, A ANF FGAN FFAA FEE4L
BT Uee 4P Fotod A 23
Ao FUANE AYALHE Holyx e
F4¢ 2AFD ot

koA

—1om2.‘;23r:ﬂ

of =28 MAXAL Ao X|7| 270 LAY
(2000-T-0006)2f o17t8| x| loi of3lof 9‘1?5!91%

g n 2 ¢

{11 Charles. R. Sullivan, Matthew JPowers, "A
high-efficiency maximum power point tracker for
photovoltaic array in a solar-powered race
vehicle,” Proceedings of the IEEE, pp. 574-580,
1993.

{2] Hussein. KH., Muta. I, "Modified Algorithms for
Photovoltaic Maximum Power Tracking”, Record
of 1992 Joint Conference of Electrical and
Electronics Engineers in Kyushu, Japan, pp.301,
1992, October

[3] KH. Hussion, "Maximum Photovoltaic Power
Tracking: An Algorithm for Rapidly Changing
Atmospheric Conditions”, Proceedings of the IEE,
Vol. 142, No. 1, pp. 59-64, 1995.

(4] B394 9, “P&O ¢nd=L /NS =& MPPT

YT, HAEAXgedds =EA(M), pp.
925-928, 2003.

- 237-



