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An optimized photovoltaic global maximum power point tracking method

NING Pinghua'-?, ZHANG Qingfeng!, FENG Deren?, DING Xinlong?, XIA Xingguo!, PAN Xiaobo!
(1. Department of Electrical Engineering, Ma‘anshan Technical College, Ma’anshan 243031, China; 2. Anhui Key
Laboratory of Power Electronics and Motion Control (Anhui University of Technology), Ma’anshan 243002, China)

Abstract: Current photovoltaic (PV) maximum power point tracking (MPPT) technology has the following shortcomings:
it is easy for the system to fall into a local power peak under the working condition of partial shadow; it is easy for the
system to oscillate and even be unstable when the load fluctuates. In order to solve these problems, an adaptive design
scheme of PV global MPPT technology is proposed. The scheme combines a PV output voltage scanning circuit and a
Zeta chopper circuit organically. Through the simple circuit topology of single switch tube, not only can the voltage power
characteristic of photovoltaic output terminal be quickly scanned and the position of global maximum power point can be
located, but also, according to the needs of the post-circuit, the DC regulation of voltage buck or boost chopping can be
realized. After a sudden change of irradiance or load, the system can adjust the duty cycle of the switch tube adaptively to
ensure stable operation near the global maximum power point and avoid large oscillation and instability. Through
PSCAD-EMTCD simulation and a prototype test, the results show that the scheme can track and lock the current PV
global maximum power point adaptively and quickly under various complex conditions including partial shadow.
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Table 1 Parameters of single photocell in simulation
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Table 2 Simulation data of global maximum power
corresponding to typical illumination distribution

JEHESRE Radi Radz  Rads  Rads  PgmppkW  Umpp/V
So 1000 1000 1000 1000  286.52 609.76
S1 1000 1000 1000 500 213.87 455.56
S2 1000 1000 500 250 140.64 300.16
S3 1000 750 500 250 119.01 487.76
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Fig. 1 PV array output simulation circuit
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Fig. 2 Simulation curves of current and power VS
voltage under typical illumination

2 BRI

Kl 3(a) Tt RS 3 FLER R b S A ] rL g
HEB . Bl BRI, 720 PVI~PVy R+
AICARTHR . Da~Dn Fm 47 A7« FABE” — W
Ca 9t th o A R FBL A, LB TSR BOGIR
Uss IRy Zeta Briscds: AR AR GER, AT
YT Z KRR 1B 3(a) MOV EER FBEHER, T
PEIERE A, 2 B R S S SR ARBE 21 it i
TR Upv A HLIE ipv DA% A7 48t 1T FEL. o AHTHEL T
oo TGRS MPPT 42| A 22457 LA M4 )R
BRRINE SR BRI, KA RSN Z % H
JE, kBRSNS F N SIS SR
PEf aR AR 2T 8 V B EEHE S .

ZH S A TR, BRI fg Tk
REWE 3(b)—3(d) I, Ho=EiHERELERZ
I B P R BOE I SO AN 2R, 7 BY Sk R 2R R A



-154 - LSRR R

BCTARRIB i S5 T, A BUh 5 5 1
PR WE 4@@)frn, AR E K 4b0)fs. &

| PN | e M;I Zeta¥iTii 4 ik

} Y TY L

A, L. i

. |
! TV C :
@ ZS +“l‘.-
D, + \ i +
PV, ¢ Ui —— e L|§ MADe GCG—=Z iy
~oe -G a

T

() T L b R s i vl g 4

g Vs A
T : § |
: | ;
= C ¢§L‘ AD = zkﬁ
IS . i
o ettt [ P - il
(b) Fids1
\ ~
------ R
G o E
| ; 1
i ?: C, iLL ZB‘ Dy C; %: Zk@\‘
...... _Q,-.' l.--.+--..¢..--..--4.-...4...--...
(c) BiAs2 ki g
[
L ] B L T S ’Pfﬁ“ ----------

p
b}
Il
o
<
AAS
IS
5"_\
___________I.M_______
Il
N
=51

@) i3
& 3 ARG HEER SRS TERS

Fig. 3 System hardware circuit and working states
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Fig. 5 Conductance balance of photovoltaic
system operating point
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Fig. 7 System simulation results
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Table 3 Simulation data analysis

Wi ells  OAE HhPAE B
Pgmax/kW P/kW gmax
0.1~0.6 So 286.52 284.85 99.42%
0.7~1.2 S3 119.01 116.49 97.88%
1.3~15 S1 213.87 210.83 98.58%
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