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Research on maximum power tracking with variable step size based on photovoltaic
grid-connected system
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(1. Yangtze University School of Physics and optoelectronic Engineering, Jingzhou 434023, China;
2. State Grid Hubei Electric Power Company, Jingzhou Power Supply Company, Jingzhou 434000, China)

Abstract: Aiming at the shortcomings of the constant step conductance increment method, such as slow response
speed and easy oscillation of the large step conductance increment method, an improved variable step conductance
increment algorithm was proposed. At the same time, the control strategy of photovoltaic three-phase grid-
connected power generation system is analyzed, and the simulation model of photovoltaic three-phase grid-
connected power generation system is built by using PSCAD simulation software. In this model, the improved
variable step conductance increment algorithm is simulated and verified by changing the lighting and temperature
conditions. Under the same conditions, the constant step conductance increment method is simulated and compared
with the variable step method. The simulation results show that the improved variable step conductance increment
algorithm not only takes into account the advantages of fast response tracking to the maximum power and keeping
the maximum power stable, but also improves the power overshooting phenomenon under the condition of light
intensity or temperature drop, which effectively improves the efficiency and stability of the photovoltaic grid-

connected system.
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Fig. 1 Theoretical circuit model of photovoltaic cell
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Fig.2 I-U curve of photovoltaic cells



KT IARTF M REERG A 2 K dpe K Dy 4 B E=0F5E

0.000 71

1000 W/m?;
0.000 6 '
0.000 5t o mzi
= 0.000 4r 6 W/m
0.000 2 oLt
0.0001F =
0.000 0 < - - - :
0.00 001 002 003 004 005

UKV
3 SEIKERM P-U %R
Fig.3 PV cell P-U curve

2 RARFIREREXILIT

2.1 HEESRAKFEE

WL G 0 i — PR A MPPT 42 il .1%;
HF B2 R dith TR RS AU T/ R Ih 3 Akt
i, e PR ot L R R sy A& s i LAEAR
A AT B K By 3 A A4S TR, SR B Hh 2h
X ERIr  BA R TRAUNT %, 6 i th
WU EAT A, [l et S AR vl ith 9 T AR R 25 R
W, UL BRI E) J5 ), B4R 3 E kK
DESS

AR o i i R B R P=UT, W50 R I Uk
sy, HESh X BRI A%, B

4P _dun_, dr

1+U=—==0 (4)
U dU du
1B KB 28 pi Ak L il 2
a1
—=-= 5
aw U ®)

Wk (5) ATUABE T — kR 3 i IE
BT ), w74y ) = A oL

1) Y4d7/dU>—1/UKF, i B e i £R i it
TERERL T HBRIFERWLM, YK
ML

2) Hd1/dU<—1/URF, T8 eI 6 R L it
TAERE R T B KIS AM, B/
HLE .

3) 24dr/dU=— /UK, Ui DGR it T
TERE R IELF L T B R TR G AL, TR B R
FEAAE,

www.eage.com.cn

Special Topic | 4$551%%

{50 T S R R A0 B R 4R 3D 5 KSR R 2
Ky, MR R RS K A Uk /MO R
WBHGE M, ELK A UBN, ARSI TR R
Th IR I EAR 75, 15 T4 B ke B 3 5
MO B e s B K A UK, AEOSHR T T4k 5t
T A I, R T PR 7E B A B 2 A E e
RIS R . I T AR R b M &
HOERBE Lk B i P- Ut 28 &% IR, 763
R MM TR AE S K A UKL
B M TR -EEA, KEEMER K
P 2 A
22 BHKESHELET

BE X 55 0 LS R 1 K I B
TR K077 AT B, 7EST B Bk T
A R K, ST Rk T
SR N K PR I, B RS S B
R, XREH/MRT.

I AR WL B P- Ul 275 2 o 2% 78 o [ 4 57
oo MAELASRRT L Hi i D S o T 1 S
BT ] 4 v il 24 199 46 2 16 B A Bh 36 51 22 K F
T AMNFE, HikfThkhm, s

RV E /N, BRABIETE., RELEr TR
HAS B KA S A AR Dl o 300 L R Y S 8
dP/AUTE AT B, R3S PRKAE A
—x 192
AVﬂKLU‘ (6)

Kf, K=" BRI R

M (6) FTEAEH, M P-Uh &4 14
Hﬁ@m,ﬁﬁﬁiﬁﬁ£¢ RV %30T 5 R 2D

 VARERY D RAE RN o I (15 Dok R 2
k%fﬁF?ﬁ% HES PR 7 A B

fE LR AR R Rk, LL B R B KRy
HUE AR ELAR TR S, LR | i BE 4% (- AR TR] A 17
T, P-UhZe 72 MR g3 a8/, Bk
WAL s A MR IHER R, BHRRIDFEA
BT, FHKEB/N, WANBERNE KB/,
WiE BR AR s EKIEHEK, Mﬁm&mmiﬁh
K, RMERSRIIRGERE . IR, BRI R

2023558 - ¥ bd | 3



BB0%ER | Special Topic
\AUS |
P‘"ZOO’ ---------------------------------------------- \"'KUA'";*(;H"-V"":-T
‘ Al/3 }4—»: 1
AUZ }(—>i |
150 AU - | !

50

Q%IOO | : /
| drdv>=1jv

dr/dU <=1u

0 5 10 15

20 25 y 30 35
UN m

B4 P-UMZKTHSKREE

Fig. 4 Schematic diagram of P-U curve changing step size
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Fig. 6 Schematic diagram of grid-connected control system
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Fig. 7 Main circuit diagram of simulation model of monopole photovoltaic three-phase grid-connected power generation system
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