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Photovoltaic MPPT control based on LGWO-ZVINC hybrid algorithm
KONG Xiaoguang', CHEN Feixian', WANG Weifan’, LI Zhongxin'

(1. School of Information Engineering, Shenyang University of Chemical Technology, Shenyang
110142, China;2. Huaneng Xindian Power Generation Company Limited, Zibo 255400, China)
Abstract: Aiming at the problem that the traditional maximum power point tracking ( MPPT ) algorithm has slow
response and is easy to fall into local optimum when the PV array presents multi-peak power-voltage
characteristics due to local shadows, a hybrid control strategy ( LGWO-ZVINC ) combining improved gray wolf
optimization algorithm ( LGWO ) and partitioned variable step size incremental conductance method ( ZVINC )
is proposed. The strategy uses a linear increasing function to initialize the wolves to ensure the individual
diversity of the wolves. A nonlinear adjustable factor is introduced to balance the local and global search ability.
Combined with Levy algorithm and greedy selection mechanism, the wolf pack is avoided to fall into local
optimum. The partition variable step size conductance increment method is used for local search to accelerate
convergence and improve accuracy. Simulation experiments and experimental results show that under static and
dynamic multi-peak conditions, the LGWO-ZVINC algorithm has the fastest tracking speed and accuracy of
more than 99.90% compared with the three comparison algorithms. The research conclusions provide a reference

for photovoltaic MPPT control under partial shading conditions.
Keywords: photovoltaic array; grey wolf algorithm; Levy algorithm; maximum power tracking; incremental
conductance method
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Tab.6 works of MPPT control strategy under dynamic illumination
i HR 1 = 2 13
i TR] /s SESAY I TR]/s DIRIW R[] /s %W
GWO-p&O!*!7 0.52 1701.75 1.25 1311.05 2.54 1130.20
PSO 0.67 1 690.70 1.69 1301.20 2.71 1076.33
GWO-INC!™ 0.28 1700.20 1.30 1307.62 2.29 1134.07
LGWO-ZVINC 0.11 1702.50 1.23 1311.80 2.16 1136.50
TEC MR AR 4T, PSO Bk iy Wi 8503 & 6
R B IC T HoAh 3 FP L, GWO-P&O LA T 54 et -
PSO &k, (HRRANE —ERIEMYIRIBL; GWO- =2
INC B8 1 0 8408 B £ T GWO-P&O 55 il PSO . 1|o 2|0 3|0 4|0 slo 6|0
Bk, ERE B 4R Y 5 LGWO-ZVINC B} 51/

SR ORI RS AL T 301 3 0k
4 SR iR AT

J T RIE R R AT AT, ETORIR R
GLALERF- B T RIS SY, WL 10, T B EE
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R B4 %1 2K F SP10-12P B K BHAE HL vt Al , LA 42 HE
SRR, BASEIRRSEILER 7.
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Fig.10 photovoltaic system experiment platform
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Tab.7 single photovoltaic panel parameters

e IfH
FFEEHLE/V 21.4
FELB /A 0.62
RRIIHR/W 10
LS CENAY 18.0
U {HL FLVIL/A 0.56

SCI % ] 3 5 QVF135 IXHAL-TDS500W BK
CN 7 i 2 B BT 1 R el PR G IR . A TR Bkt 2
RIULE 11, MPPT &GI8, mEl 11 7]

W, ORI R E AT (31.98 V,3.62 W) [T
LGWO-ZVINC B3 (S 8] 24 3.53 s, Fe ki
E TAETE 3.62 W I R4t S B, Hah&

JE SRS B T HAL 30

(a) GWO-P&O & 1
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Fig.11 output power of photovoltaic system under different
algorithms
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Tab.8 comparison of MPPT control effects of different
algorithms
ERES il /s iAW RIS
GWO-P&O!*!7 6.40 3.60 /N
PSO 64.50 3.60 PN
GWO-INC!' 6.00 3.60 K
LGWO-ZVINC 3.53 3.62 AN
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LGWO-ZVINC 5 3 Y& S 8] 8 GWO-P&O 5% |
PSO 1 Al GWO-INC B0 il 46 75 0.35 s, 0.28 s
o012 s; FEAEHASMT, LGWO-ZVINC ik
W St B3 53 46 %6 0.56 s . 0.45 s F10.12 s, LGWO-
ZVINC 5L 78 W A 4514 F 138 BR AR S R e 78
99.90% LA -, W] LGWO-ZVINC &3k HA 5 i iy
PRBEIE W M AR

(3) LWL EW, 5PSOHE . GWO-P&O
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B WA B4 TR 43 5 4 e 2.84 s 60.97 s Fi12.47 s, H.
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