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The maximum power point tracking algorithm for photovoltaic power system
based on fuzzy logic double loop control

SU Hai-bin, WANG Guang-zheng, WANG Ji-dong
(Electric Power School, North China University of Water Conservancy and Electric Power, Zhengzhou 450011, China)

Abstract: According to non-linear characteristic of photovoltaic array, this paper proposes a method of maximum power point

tracking algorithm based on fuzzy logic double loop control for photovoltaic power systems, which makes the output power of

photovoltaic array approach to the theoretical maximum value. The system is composed of a simple phase inverter, controller and AC

pump unit. Main controller loop implements primary fuzzy logic controll algorithm of maximum power point tracking, and it exports

a voltage at the maximum power point. This voltage is imported to inverter controller. The inner loop fuzzy controller is used in

controlling inverter frequency to further controll the output power of AC motor pump and higher precision of maximum power point

tracking is realized. Simulation and experimental results show that the proposed algorithm can effectively improve the efficiency of

photovoltaic array output.
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Fig.1 I-V and P-V characteristics of PV array
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Fig.3 The slope at different points on the P-V curve
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Tab.1 Rulebase for inference of fuzzy input values
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Fig.7 Frequency change at different insolation
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Fig.8 Voltage change at different insolation
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Fig.9 MPP comparison using different controllers
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Tab.2 Energy and efficiency comparison at different controller

BRSO PES B
{5 F ki FL A 8.4 kWh 8.069 kWh  4.165kWh
PG AL AR 8.48 kWh 8.48 kWh 8.48 kWh
e 99.05% 95.15% 54.42%

MR, WERICRBESRAT e KT R
BRI, HHHOCRARRAR, KA AR
s WA B R ICARFES 355 ATk 99% (4
R, A% S0 IO A1 T G R 210 e
REEWIE 95.15% (P s, BOAETIER e
IRFESIFAR SR ST T 4%

4 g

JCARBEARAWIHEL, XA R e ok =
Kilggerm, FRXOCRFES] B R H R St T3
P EER, AR SCREH T T RO I B OO o (D
IRBED e KD R BRER L, BRSO G AR
DR T e KME, A7 LRI 8 R W A A
R DGR EE A SEVE LU AL S8 PR SO 42 6 5
VA AT S R 1R B K ) 2 e R BEOR FEEFH BKT) P e
R
S 3k
[1] Hua C, Shen C. Comparative study of peak power

tracking techniques for solar storage system[C]. /IEEE

Appl Power Electron Conf Exposition Proc. 1998:
679-683.

( T4 %226 continued on page 226 )



- 226 -

® A ELEY BEH

[12]

[13]

[14]

ZHANG Bo-ming , ZHANG Hai-bo. Research on
decomposition and coordination calculation for control
centers in electric power systems[J]. Proceedings of the
CSEE, 2006, 26 (22) : 1-5.
SRATH, IRATH], PhZoul. B TRk RN £ Xk E.
I RGeS AW o R Uh 5[], B RS AL,
2003, 27 (24) : 1-5.
ZHANG Hai-bo, ZHANG Bo-ming, SUN Hong-bin. A
decomposition and cooperation dynamic power flow
calculation for multi-area interconnected system based on
asynchronous iteration[J]. Automation of Electric Power
Systems, 2003, 27 (24) : 1-5.
SRAEH, HRATHT, Phaot. A R S e kA
P A e ekt (. B RS A Eh1E, 2007, 31
(2) : 12-16.
ZHANG Hai-bo, ZHANG Bo-ming, SUN Hong-bin.
Supplement and improvement of asynchronous iteration
mode for distributed power flow between multi control
centers[J]. Automation of Electric Power Systems, 2007,
31 (2) : 12-16.
B, T3 BT Ward S K 0 A ORI SD].
PR 244 FARBEARR, - 2006, 29 (11D @ 36-40.
YAN Wei, HE Ning. Distributed power flow method
based on Ward equivalent[J]. Journal of Chongqing
University: Natural Science Edition, 2006, 29 (11) :

36-40.

BYER . KB IRHL T3 R Ge e Dh LA 73 i by U Sk
FUD] JM: ERELT R, 2008

ZHAO Wei-xing. Research on decomposition and
coordination algorithm of reactive power optimization for

[15]

large in connected power systems[D]. Guangzhou: South
China University of Technology, 2008.

BAENG, W, . BT 1) 2 KR R
ToIRAC S R PR VAT MR, 2009, 33 (11)
44-48.

ZHAO Wei-xing, LIU Ming-bo, SUN Bin. A Norton
equivalence based decomposition and coordination
algorithm  of

[16]

reactive power optimization for
multi-regional power grid[J]. Power System Technology,
2009, 33 (11) : 44-48.

SRAAWT, BRAFPN. A i LA M. dbat: T

Kz A, 1996

(17]

Yk HER: 2009-11-16;
EE BT
XEX (1980-), B, B4, LB2MRFEAHE
H R GpAG. BT 3% E-mail: 1zw32347@126.com
XK (1964-), F, ik, WHEAFFH, LR2HAF
B4 RGAkiAb. EAT S i,

{&E HER: 2010-02-08

(E#EF 218 R

(2]

(6]

continued from page 218 )
Hussein K H, Muta I,
photovoltaic power tracking: an algorithm for rapidly
IEEE  Proc
Generation, Transmission, and Distribution, 1995, 142
(1) : 59-64.

Brambilla A. New approach to photovoltaic arrays

Hoshino T, et al. Maximum

changing atmospheric  conditions[J].

maximum power point tracking[C]. //Proc 30th IEEE
Power Electron Specialists Conf. 1998: 632-637.

Hohm D P, Ropp M E. Comparative study of maximum
power point tracking algorithm using an experimental,
programmable , maximum power point tracking test
bed[C]. // Proc 28th IEEE Photovoltaic Specialist Conf
2000: 1699-1702.

TARAR, TR, BIATE. ST RARARE H o
IR I 99 30 A el SRS BIE S D). ) R RS
L], 2009, 37 (11 = 70-73.

WANG Ji-dong, SU Hai-bin, WANG Ling-hua. Study of
grid-connected inverter used in PV generation system
based on virtual flux-linkage direct power control[J].
Power System Protection and Control, 2009, 37 (11) :
70-73.

Hiyama T, Kitabayashi K. Neural network based
estimation of maximum power generation from PV
module using environment information[J]. IEEE Trans
on Energy Conversion, 1997, 12 (3).

[7] Hiyama T, Kouzuma S, Imakubo T, et al. Evaluation of
neural network based real time maximum power tracking
controller for PV system[J]. IEEE Trans on Energy
Conversion, 1995, 10 (3) : 543-548.

[8] Torres A M, Antunes FLM. An artificial neural
network-based real time maximum power tracking
controller for connecting a PV system to the grid[C].
//Proc IEEE Annu Conf Ind Electron Soc. 1998: 554-558.

[9] Simoes M G, Franceschetti N N. Fuzzy optimisation
based control of a solar array system[J]. IEEE Proc
Electric Power Appl, 1999, 146 (5) : 552-558.

[10] Mahmoud A M A, Mashaly H M, Kandil S A, et al. Fuzzy
logic implementation for photovoltaic maximum power
tracking[C]. //Proc 9th IEEE Int Workshop Robot Human

Interactive Commun. 2000: 155-160.

ks HHEA: 2010-04-20
EE &I
FiE (1964-), 3B, 4, 3k, HRFTaAHEH b
FHRARIA 4645 4]; E-mail: suhaibin2000@yahoo.com.cn
IR (1965-), ¥, #HIERFH I, whEREEFMLIL
RE GG A
Egk (1969-), %,
K FF R,

AR, AL, AR F AR



