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Optimal configuration strategy of photovoltaic arrays based on
adaptive and controllable switching matrix

WANG Xiuyun, TIAN Biyuan
(School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: According to the problem of lower efficiency of PV array in shadow or component fault conditions, based on
the adaptive particle swarm optimization algorithm (SA-PSO), this paper proposes a control strategy which combines
maximum power point tracking and switch matrix, and gives restart and termination conditions of the algorithm to avoid
the frequent use of switch and power swing when the system tends toward stability. First, the restart condition of the
algorithm is judged, if it is an unnatural restart, it needs to recognize optimal module array connection scheme under the
abnormal situation by using optimization algorithm. And then it uses controllable switch matrix array to real-timely
optimize photovoltaic array configuration mode. Finally, simulation results verify that the proposed method can quickly
and accurately track the global optimum MPP in the shade or fault conditions, and effectively improve the output power
of photovoltaic array.
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Fig. 1 Topology structure of photovoltaic array in [9]

(3) YeRBEA LA Tl ks

FEGOARBES L E T 2O [ e 1, AN
W G54 3 B A I AN R R . BRI,
XIAR RGATA S, LRI YCAR B2 B
BT AT DU R R B T PR A . Sk
(10742 HBE O GAR B Z I 43 A P AN e [l o 8 40
TR Sy, A 2 ()T L mT 4 T O R,
WK 2 FroRe 22l e 5 o v A Rl g i, TT LA
T o PSR B T R A0 P RSB T IR G, BRI
FHSENHAA A R I RE A o AE1E 3 AP A T
IR H L 7 224y AN 3 ifi(a). (b)Fis. BEAR
FEORAE RSN T b S5 R R R s, (HIX PP ahfy
(PR AE T AMEBERIE I T Ao A, I H 2
KB AL B LSRRI I v]
O VE B B 34y o SCHER 1] g A 2 A
DC-AC WiAFZARE 1) DC-AC WiAF2%, FFEH
JRBEE I EEE AN PV Bl 2h 2R Gekin D Ay
KIPIFEM o  BLARIKPP T 1 b3 T AR I Th R
i, {0 DC-AC HARZRIMEEW FEOR & AN
e SCHRI12TIA K 24 [ sl e b ke AR I, i ik I
IAE HE ELIE 9] sl 2 At ) S % R ON PSR, RS it
AT UM, SIS B K IPR LA 4 ),
{F 1SR4 S R HRRE T AELE MPP 4k

@
N
2
2
2

H HH H
H HH H
H HH H
H HH H

=< =

[if] 5 ¥4 73 QIRE SV

piEl 3

< < <<
H < < < <A
ARG EERG IIEG S IR
H < < < <H

Ik
Al
I
I

Hmwwut ‘J
.I'\ ‘ »
My Jr .

& 2 3CHR[10]% B IR #RENE A
Fig. 2 Topology structure of photovoltaic array in [10]
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Fig. 3 Connection scheme comparison under normal

and shadow conditions
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Fig. 4 Three traditional topological structures of

photovoltaic arrays
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Fig. 5 Schematic diagram of mismatch under three topologies
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Fig. 6 Maximum output power comparison of three topologies
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Fig. 7 The proposed connection scheme for a PV module array
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Fig. 8 Flowchart of PSO algorithm
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Fig. 15 Optimization of PSO algorithm in the process of change
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