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Abstract

The output of photovoltaic (PV) array is influenced by the environmental factors such as irradia-
tion and temperature, if we can make sure that the photovoltaic array operates at the maximum
power point, solar energy can get a high utilization rate. This paper introduces a variety of com-
mon photovoltaic maximum power point tracking (MPPT) methods, discusses one using of a bidi-
rectional Cuk converter method for MPPT of photovoltaic cells, through the simulation of photo-
voltaic system based on the Matlab/Simulink platform, the results verify the feasibility of this me-
thod.
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Figure 1. Equivalent circuit of PV cells
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Figure 2. Equivalent circuit of PV-array
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Figure 3. Typical P-U and I-U curve of PV
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Figure 4. Incremental conductance method flow chart

4 HBERSEELRIEE

Buck Hrip L i (] W72t AN FELUEEERCREL, RV N R RN IE S, OB OR Rt o Y R B R AN IS, O
KRR R — LR E[11]. Buck-Boost Hirist HLH LRI AL K, Cuk Hris BRIR 4T A SE AR 13X 4
B, A RENS SEEL MPPT RTHEE IS AR, I HLie 2 AR LR I R SE[12] . ASCAEHLA] Cuk A2 Ht
S R IR b, SERDRE R b ) AR AT O JO AR 2 BRI SR Tu A R R AR, A R R A RE R RE
XS, MR Cuk Z8Hds, HARINEEHAE 5 Fror.

WA Cuk AR e (1 1E 7 TAE RS 6(a) I 6(b)Fim. BEIIFORE Sy bF TIERE, JFXRE S,



g

Mok, A Co IR EAIRNER, HHERESTIERN, CoiyiEHEARIFAL, JFRE S, T,
RV )RR Ly R, A Co LR Ly MBI s 2 Sy RMTI,  RItZE e R Ly [ FUAR Co R,
HLUEK L, 17 B L

HA] Cuk A2 i 38 1) B ) AR LR G 1<) 7 () RS 7(b) e PR Solk, S, TE. 24'S, Fdms, it
IR Ly 78, BA CoA AN Ly i, 24 Sy Bk, AR L Mgk e Co i, AU
Ly [ Al A R

5. RGfHH
51. fHAEE

ARSCR R Cuk B i LR AE 9 G AR R GEK B AL B L B, 7 BN R D B A R L AN fik 5 15 5
PWM HEB ) {5 AL A P 8 Pl . PWML O EA2TF 8 IS 5, PWM2 T RE Bl kA5 5
PIRPE SR AN R AR S B, RA=MEESH AR, AR 2555 5 RS G £ 50 H

BiH 0 Bk 1, ARJEIE AR S % R R R 0 2 b . BB BRI, Ve (55 ] DL 2%
W PWM1 A PWM2 S5

. I P
I
U =| C= Si D, S D, C=

Figure 5. Bidirectional Cuk converter topological structure diagram
[E5. W=CukZE s thib a1

Ll CI:S L2 Ll
o Y
IL1 IL2 IL1
UI g Cl:: C2:: UO UI _;__ C1::
(@) (b)

Figure 6. (a) S; conducting operational mode; (b) S; closing operational mode

6. (a) SyFEAT TIERR; (b) Sy Mt TIEHER

Figure 7. (a) S, conducting operational mode; (b) S, closing operational mode

E7. (a) Sy @A TIERR; (b) St TAEAER

()



XI) 7N g

#

FIH] Matlab/Simulink #0474 8 373 T A Cuk HL B B K Sh R B i dm i 2 i, JF H 5 PV ##
RUESE, W RGIATEAMT I, WRUE T AT, fi SRR 9 B, BEREL, ESGIR
BEF A0 f 3 2 (A1 I8 I R ) Cuk ALK, AT LASCAR 2 ok s Y R R A ) TAE L

9 F A~ Mosfet 1EH IRFB3206 B!, HZSHUH: Ry =2.4mQ. A IER KR Vi= 1.3V, ZHRE
PWBH Ry = 0.0173 mQ; 1/j FL &2 4t Cuk HLES H. 70 S %0CN: Ly = 650 uH. L, = 400 uH. C; = 700 uF. C, = 300 uF.
C3=300UuF, #HRL=1Q.

5.2. (AR5

P 10 &< 9 h scopel XF M I TE, MEF AT %0 PWML fil PWM2 A EAME S, T Cuk 3rifk %
HH AN R RS T

Pl 10 TP 1.2 43 1) A A4S ST 5 22 P e AR ABE R ot 25 s MR P R L P AR A I () 2 B 1-U) il 28 R0 P-U T 28

W B AN B K Th 2 AUB BT HOE Bk, XA RGEMAT I H . FMEREAE, SR el
B RG S H %M N: T,=25°C, f£0.1S. 0.2S. 0.3S AR, RAMBESH0 I, ikl
1000 W/m*. 800 W/m?, 600 W/m?. 7Ft R R A AR AIIEIL N, Stk A s AL 40 2 B e K T 36l

c1
AND PWM 1
L e

AN R —(1)

- 2 Switch Logical
gl Operator » ]

Repeating
Sequence _ Ve Scope
- | |

d - Subtract C3 ol 0\ g AND =C)2
Saturation " ” PWM 2

III—F_“ Logical

Ca Switch1 Operator1

Figure 8. PWM signal generator simulation model
8. PWMIE S & 1ERSimulink{i B4R EY

L 11}
Continuous CM

——

i)

'_
-
(9]
[

powergui

+ C1

L2
@ CCS
-25 T

A
E
c2 RL
Mosfet _I Mosfet2 ’_F
w om
temp
FHJ} B !

Insolation U I
L
PV model =
PWM 1

D vy
N II}—DVE PWM 2 cope

c PWM
Scope MPPT

Figure 9. MPPT control system based on Bidirectional Cuk converter simulation model
[E9. £FM[e)CukEH#aZHIMPPTHEHI R G Simulinki& &

()

<m_|_g<—|
H e

A 4 A 4
=
5
a
=
% b 4




PRI G

T T T T T T T T T
1 — —— - a
206 i
o 44 o
-EJO_Z L -

0 i

|
0.1 02 03 04 0.5 _ 0.7 0.8 0.9 1
PWM2 IFTRIS) 4104

Figure 10. PWM oscillogram
[E]10. PWMiK;

6 ) TV )

Figure 11. 1-U and P-U curve of PV (T = 25°C)
[F11. SFefReEithl-UphZeAIP-UhZE(T = 25°C)

()



K/

At
=¥

15
unv

Figure 12. 1-U and P-U curve of PV (S = 1000 W/m?)
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Figure 13. Output voltage and current simulation waveform of PV system under different light intensity
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Figure 14. Output voltage and current simulation waveform of PV system under different temperature
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