F43EF5 18 FRIAKRFFRAAHFRK) 2026 42 H
Vol. 43 No. 1 J Chongqing Technol & Business Univ( Nat Sci Ed) Feb. 2026

K% L0 PR 2 MPPT W58

M, FEAREER
G IRKRYT A TAEFR, L4 EH 241000

OB AN BRI R TOUT B S NS % sk K3 & B IRIR(MPPT) 35 41 3L 0k ok A 200k 32, 4t
A% G F ik B T T B 3R ARAR DK Sk 1R A 1B SR AR ARG PR $R  — AP T RO RARARAL (IGWO) Ao it S UL
(PO) A F ik ey 0tk 2% MPPT, Jjik & 28,718 GWO ik A B B3 m R 5, K6, #4748
Hr AP HARALE MRRDEEAFE, 76, LB RRERRM R KA R EATWEN T F KL
HUELE AT AE SR ERDI T K RS EZAARGBIFEREN , AERERB R RIS ik AL ERER
%0 . IGWO&PO xR AT T B3k stk 8k E £ IGWO&PO B T GWO kAo i 56T A RA L%
(BFOA-PSO) ; 236 3345 B £ IGWO&PO b GWO H:# 5 T 4.2%, &5 IGWO&PO F ik ik T 454 MPPT A%
5 W T B 30 s AR 0 19 R, AR ARACE B2k B e MO SR R B B RN T FHRAEERNRGEE, RS T ARAE R%Y
G iDL &

Selltin] B e TOU RRAACT R EF RR I F  m R R LT

RS TMO1S ek bRINAD : A doi; 10. 16055/j. issn. 1672-058X. 2026. 0001. 014

Photovoltaic Multi-peak Maximum Power Point Tracking under Complex Operating Conditions
YANG Haiting, WU Hongwei, WANG Shinong
School of Electrical Engineering, Anhui Polytechnic University, Wuhu 241000, Anhui, China

Abstract: Objective Photovoltaic (PV) arrays have multiple peak points under complex operating conditions, and
traditional maximum power point tracking (MPPT) control algorithms cannot effectively track them. To address the
problems of traditional algorithms, such as being prone to getting trapped in local optimal values, slow convergence speed,
and low tracking accuracy, a PV multi-peak MPPT method based on a hybrid algorithm of improved grey wolf optimization
(IGWO) and perturbation and observation (PO) is proposed. Methods First, the GWO algorithm was used to initialize
the population positions so as to obtain the initial maximum power. Then, a global search was conducted by iteratively
updating the positions of the grey wolves to guide them toward the maximum power point. Finally, upon reaching the
maximum iteration count or being in the vicinity of the maximum power point, the algorithm switched to the variable-step
perturbation and observation (PO) method. The perturbation step size was adaptively adjusted to enhance the local search
ability of the system and accurately locate the maximum power point. Results Simulation and experimental results showed
that the IGWO&PO algorithm did not fall into local optima. In terms of convergence speed, the IGWO&PO algorithm was
faster than the GWO algorithm and the hybrid algorithm of bacterial foraging optimization algorithm and particle swarm
optimization (BFOA-PSO). In terms of tracking accuracy, the IGWO&PO algorithm improved by 4.2% compared with the
GWO algorithm. Conclusion The IGWO&PO algorithm effectively overcomes the tendency of traditional MPPT methods to

become trapped in local optima. It achieves higher tracking accuracy and faster convergence while reducing oscillation

Wk H J91:2024-02-27  f&1R1H 191:2024-05-10  SC#E44 %5 :1672-058X (2026) 01-0115-08

FEBIH [ A AR RS (U21A20146) T8 HCE HOR )T A AR ELE I H (KJ2021A0508 ) 9 B ; 22808 e 45 3 [R] B8t H
(GXXT-2020-070) %t 8.

B TR A IEHE (2000—) , 55 VLR, AU LBFG A | NEOGIR R B R GERITSE.

GRS TEAA(1980—) , B, LR | BI #0082 , NFOGIR & B R S 513 H MiF 5. Email : wsn@ ahpu. edu. cn.

5T AAIHE, R TEAA. E AT FGIR 206 MPPT BFFE 1] H PR LRI R 2544 ( FARBLERR) ,2026,43(1) 1 115-122.
YANG Haiting, WU Hongwei, WANG Shinong. Photovoltaic multi-peak maximum power point tracking under complex operating
conditions[ J]. Journal of Chongging Technology and Business University (Natural Science Edition), 2026,43(1): 115-122.

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



116 ERIHAFFR(AARFER)

%43 %

amplitude during the optimization process, thereby enhancing the overall energy utilization efficiency of PV systems.

Keywords: complex working condition; grey wolf optimization algorithm; variable-step perturbation and observation

method; maximum power point tracking
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Fig. 1 Photovoltaic module equivalent circuit
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Fig. 2 Simulation model of photovoltaic arrays
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Fig.3 P-U and U-I curves under three working conditions
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