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An improved global MPPT method based on power closed-loop control

WU Zhicheng, JIANG Zhijun, YANG Xiaohui
(School of Information Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Under partially shaded condition, the P-U characteristic curve of PV array shows the multi-peak value. In view
of existing methods being lacking in speed and precision in the case of multi-peak maximum power point tracking, this
paper puts forward an improved method based on power closed-loop control. Firstly, this method adopts power
closed-loop control to determine the maximum power point voltage range. Then by analyzing the particle swarm method
and 80% of open-circuit voltage algorithm, this method selects suitable algorithm for accurately tracking the voltage
range. Finally, by taking two typical shadow conditions for example, this paper takes the existing method based on power
closed-loop and the proposed method to make compared simulation. The final results show that the two methods can
accurately track the maximum power point and the proposed method has significant improvement on the tracking speed.
This work is supported by National Natural Science Foundation of China (No. 61662044), Natural Science
Foundation of Jiangxi Province (No. 20132BAB211039), and Science and Technology Support Plan of Jiangxi Province
(No. 20142BBES0037 and No. 20151BBES50050).
Key words: multi-peak value; maximum power point tracking (MPPT); power closed-loop control; particle swarm

optimization (PSO) algorithm; 80% of open-circuit voltage algorithm

0 3l

FEXCARE ARG, B KD IBER(MPPT) 2
PEBRDCREE IR A OR R R M 1 D%, BAHORfR
IR RGN R HICR . T 1F ARG T kR
SCHL MPPT, Wiz Wik, W eag ik, Thgln|
W SRITESEBrrh, o O RIS 23t
PRI 5 S 3L P-U R PEAS P SR 17 0,

HEH: BRAAAFALSTBAA (61662044); iTdHY
B AAS A AR B (20132BAB211039) ; 3= 824 A4 F 424+ %)
R E (20142BBE50037, 20151BBE50050)

B MRYE AR BE S B RFPE R B 5 1 o A i Dl I 2
WA o AL GEI) MPPT J5 iR AE AL T8 22 0 A i) 750
RSN IR, FET IR KRG
FALF . FrLh, X Z0EEK MPPT [3] 8150
AT 24 T B A R T ORI sz P

AT, BP0 PR T KT R IB
CHEZHERIT T KRR TR T —
T o 3k () 4 R S R A (POC), LT VA AR DK
BARTTE— e FERE I/ INB BRI TR], HE 7V
PRI 252 BIRAR A I B ()5, JBERFERTAS
FEOT o SCHR[41HE H IS AHAR AL A 2 IA) () de /N HL R
ZEL ARG TF s TR 0.8 %, SCRR[STLALE A



_58- @A &R B R

FERETHR T 0.8 A5 TP ey, I TEZ AN
WA W) )3 B O R TRV (PSO)T BiA Ay80,
2 K g OV A R ) A8 T R v e
KIFRIBER RS L, S IFERE D K4 B e d
() [ o 28 S A S AN RE LS T4 SR W Af . SCHR[11]
P T I T IR A EEHI(BPC) ) 42 J5) MPPT J7i4,
TR IS DR A I P-U gk, PR
i POC F1 PSO BEATKE B ES , BT SBIEXR 4 P-U
R T T 2 cHH, RERTI K, BRI T 5
LR
Bz, ASCl AT 0.8 5 IT I H
JRTTHEF PSO 241 2 WEAHIE B v 25 B BIPL RS
FHYGH, 3 — P T 2hR A il i o MPPT
D5 o AR EEE S R T BPC R 45 /N4 SR WA T
FERH DX (], BT 75 s DX ()48 /N i USR] PSO
LT MPPT. 43 R IX R H T PSO ¥4 1)
FHVE ISR 0.8 4% FF % i s yiB BRZ X R . 5
CA I VEAH LG, RSO 7 1R — 8 T BPC 1)
Pk, YA T PSO AT 0.8 15 T % Hi v &%
AP, fitk THRIERIRERE, $m T EENRCR .
35 JE AR SO I LS AE AN [R) e R 1 0 R
(KT TR IR ) 7 VE RN AS SC IR 7 V23047 B A
BOUE T ASCHTHE ik AR, D58 T
S22 T 2 WAE A R i KT RIB R 7V

1 ETFTIERFIMNTH I cLHE MPPT /7ERY
BRI 54

He T DA PP E I ek MPPT i3 I R 48
SR 1 PR ASCRAUREOF M R SE, R
GEHDEAREES S boost THHBiripg HL I R AR 25 A
PEBIIA T AL o I P AR F3 30 1 IR Y 7 28 LA Ue

Boost 1

1 =F R G EE

Fig. 1 Structure of control system
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Fig. 2 Searching process based on power closed-loop control
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Fig. 3 P-U and I-U characteristic curves of photovoltaic array
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Fig. 4 Segment of P-U characteristic curve
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Table 1 Time-consuming comparison of two kinds of

methods in different voltage range
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Fig. 5 Flow chart of main program
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