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Modified Variable Step Algorithm of
Maximum Power Point Tracking for Photovoltaic System

WANG Yi-fei, WU Wei, ZHANG Hao-hua, XU Yue
(College of Sciences, Shanghai University, Shanghai 200444, China)

Abstract; Computer simulation for the silicon solar cells is established using Matlab/Simulink. The
output characteristics and maximum power point tracking ( MPPT) curve are calculated. A new criterion
based on the traditional perturbation and observation ( P&0) method is given, with which a control
module of solar cells is designed. Simulation results indicate that this module can adapt to the rapid
changes in temperature and light, track the maximum power point much better than the traditional methods
in speed and stabilities.

Key words: photovoltaic; maximum power point tracking ( MPPT) ; variable step; Matlab/Simulink

BEXT 21 HEZC A REPR T K IR, IR A v HoA AR
T RE I A SRR, DOV OB AR e v 3l g i K B
JERE AT RIS B AR 2 AN 38, T EL3E 3 65
Ge. BRI, CIR K L A9 S B A 2 B R R R 5 I
— T RFHACR R AR SRR E AL LR i
BRSO 37 1A B oy 2 8 23R 1 v b 45 4 19 5%

%5 H HA :2009-12-01
ELWA: L RERFEAQFHE (B 05 0101 07 005)

T TORAET A B RO B SR AL AR g
it 2R

X F—SE AR ANAZ B L AR S, AT LASR FT A
R BEL(EL 55 T PN BELAC) ] 50077 36 3R A e K i o 2
AR ARFERBHRE i A g 2R 8, S BHRE i v Ay e
IR H T 32 300 IR B8R LK% vl L 32 ) I T AS B

BISESE 5 (1965 ~ ), 55 BIBFSE 5, BF5I 1 st oot 7 B0l T AL BE S, E-mail : wuwei@ staff. shu. edu. cn



250 R E R (H KRB 2E D

BT %

Ak, S IR AR ATIAS AT REfe 13 4 1
A5 ERARAG i R HH D AR O T SEBDGR R L &R
G 35 de KA, 77 26 AR H A i R
A EATER . th TSR BOR T, K IHBE
SR FL Yt P2 488 58 3 3 A AEK, b JBURA R LA K T
IR (A AR F v A T At Ty 2 K H
AREARZ. Ry T AP e A RO AR h , A0K
Z AT W RE 1t de B E b i LA AT, BRI e R 2 %6
PRI AT b L

ARk, AT R R IR ERHOR AT T IR
WFgE, AR T 2R AL e i R R s
WL ( perturbation and observation, P&O) % 544
T ORISR S IEE A S k2
FIRT A e B S RS A R
0 't B 8 R 8 T S AR A0 DG AR ¥ 4 A B 1 i
SRR F NI

P GHE T 5, 22 5 S B (H Gk 2 K B
IRINR G A A5 1k, TR TE I R gk
KR , R AE BEARE , T HLE 3 1 25 KO8R, H
FEAR 47 3 . 0 A S R R A N K
AR/, B A /N 204K 25 5 | R B Bk ) A8

S R R R B PR, BRER DK B R HL S e A AR
Ui b S ) FRBRER G R D).

ARWFFEIE TS S5t — P SOk A die R
5 I EE ( maximum power point tracking, MPPT) J5
125, BT DR RER A Ze i FIWrdn vl , SR A2 2 K
Prah W gLk 347 MPPT #£4, i 13 Matlab/Simulink
PrEL. BRI %07 1R B BB R PR g TR
B RS v PR R A
1 SEREHEFEER
1.1 REEIE)EET

ABIFE L E ENEFH 52 1Y it A i O B RE FL it
DR FEAT RN 05 L. 7K A DGR F A TR R il
b AR R S A AR E IR S5 R (T =25 °C,
G=1000 W/m*) F S50, (3558 B Lo 1, IF 6
MRV, IRAE AR V, B TR 1, 3%
FL I T AR oy LA DT B i TS 8 BE R K By, 5 De
Soto 2 HELH T —FiME IE 5 1 i S B AR R B

VIR V+ IR,
P nre o R
sh

N, R C AR A I A v K, n D HE

N nkT
q b

X ,a=

MW BLRELH 7, R, R R, 5051 Dy Fi b 3 BRI 1K P L
SERER DU L, HAtL AR T R IB IES BN

T
a=ay o, (2)
: Tref
Vﬂ(: = oc, ref + BV{)(:< T - Tref) ’ (3>
TH? T L_1y
[0 = Io ref\ v ceF N T T ’ (4)
: f(TM.)
G
I, = [II,,ref+als(,(T_Tmf)} '07, (5)
ref
Gre
Rsh = Rsh,ref : ff’ (6>

FH vef 2755 o ) R 4 At ) bR o DU 2R A a
Vet o Lo et s T et s R s Ry o ST LAGE I LT R T 45 1)
RO AR B AR R, E N B Y 1
Matlab/Simulink " 75 2| 1) GRS I 1 Fs.

A e m™
2| GAW * m™) LA P
Ar,/c
So v P W P

E1 SefKEithy Simulink 3

Fig.1 Model of a photovoltaic module in Simulink
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Fig.2 I-V curve of a photovoltaic model for different
insolation level at the constant temperature (25 °C)
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Fig.3 P-V curve of a photovoltaic module for different

insolation level at the constant temperature
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Fig.4 I-V characteristics of a photovoltaic module for
different temperature level at the constant solar
insolation (1 000 W/m?)
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Fig.5 P-V characteristics of a photovoltaic module for
different temperature levels at the constant solar
insolation (1 000 W/m’)
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perturbation step size
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Fig.8 P-V curve and dP-V curve for a photovoltaic

module in standard test conditions
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Fig.9 P&O control method model of a photovoltaic
module in Simulink
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Fig.10 Comparison between proposed method and
traditional P&O method
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