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MPPT control of photovoltaic composite based on IBOA-INC
under partial shading
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Abstract: An improved butterfly optimization algorithm (IBOA) combined with the conductance increment method
(INC) is proposed to address the limitations of traditional maximum power point tracking ( MPPT) algorithms,
which often get trapped in local extrema and fail to find the maximum power point (MPP) , as well as the slow con-
vergence speed and large search oscillations of the traditional butterfly optimization algorithm (BOA). In IBOA, an
adaptive dynamic transition probability is introduced to balance the global and local search capabilities of algorithm.
The Levy flight strategy is then incorporated during the global search phase to enable the butterfly individuals to ex-
plore the search space extensively and enhance the global optimization capability. Additionally, a new optimization
target is set for the local search, and a greedy algorithm is employed for selection and retention, thus improving the
effectiveness of the local search. When the system is near the MPP, the strong local search capability of INC is le-
veraged to rapidly and accurately converge to the MPP and achieve stable power output. Simulation results demon-
strate that compared to BOA and PSO algorithms under static and dynamic shading conditions, the proposed algo-
rithm exhibits faster tracking speed, higher tracking efficiency, and stronger robustness.

Keywords: butterfly optimization algorithm, incremental conductance method, Levy flight, maximum power

point tracking
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Fig.1 Equivalent circuit diagram of
photovoltaic cells
1P 1 AT RIS U A BEL R ARG IR B i v 3
I HYFREA (1) Pros

(KV+RU_1}V+MS
AKT R,
(1)

b 1, R A I 1y oy A B ] AR AT
it s 4 R O Rt A B LI 5 Ry, O T B A R LB
1 At 3o - 3 46 355 Fl BEL A FRL 3 5 RO ER R A5 A%
BELE A Ry b A BRAR R R g R T EL TR
HAG R 1.6 x 107 C; K IR 2% 2 % 5, HAEH N
1.38 x 10 7% J/K; T A6k i ith T AR A
1.2 SR 281k b 4%

TS R I 5 T AR 2 00 T 3 e R
PE, SCHRR T 4 x 1 BB GCIR R BE kAT 405 B, Ak
SR BT I 4 A4S R EE 2 AN, SeRA RS
B EME 1 iR,

A1 kRanixi

I=1, —1~1,=1,-1, [ exp(

Tab.1 Photovoltaic module parameters
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Fig.2  Photovoltaic array output characteristic curve
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Fig.3 Schematic diagram of butterfly local search
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Tab.3 Benchmark function information
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Fig. 8 Constant temperature and light mutation
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S JE AT R 2R R R R .
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Tab.6 Dynamic shadow performance comparison

FIEst  PEREISHE IBOA-INC BOA PSO
WS i)/ 0.15 0.01 1.01
YpRA /W 5 326.74 4339.36 5124.27
THIRASEHE B {E/W 5329
SEEECR 99.96 81.43 9.16
YIREG BN /I K
W skast A/ s 0.17 0.02 1.09
WIB /W 3 861.53 3182.53  3713.86
AR B/ W 3863
SRR % 99.96 82.38 96. 14
PRSI BN /I K
4  HRIF

FERRERRIR S, AR B 5 0 i s e 1 ot e 2 R
PR UEAE, AE SR 1) MPPT J 2k R P v Bff 119 38 25 )
R RYPR S . SR SEPR ) TAERRSE b, Stk
FAEZ () LB R T 2k 2% B 52 B AR AR Y A2 Ak T
B ZE(E AR, ILEHE GE B9 MPPT J7 i L
Bl RIEBIAE S o A T B EDBIR BB IR 9 R H R, 3C
i TR T IBOA-INC (& & MPPT J7 ik, il i
P SR ZE AR R A T 4518
(1) FEARMEI K bR 45, IBOA 594 5 BOA 55
AR LSS B R R AR D SRR T ek
AR TE
(2) %F ¢ BOA &3k PSO 4.3, IBOA-INC &3k
TEARTE RS R AR T, RE NS P v A 1 Ui S 3
MPP, H & FE A5/ N D55
() TER 48 AR T, BOA 8L 5 AR
L, IBOA-INC 557k B 8 PR 47 358 1R B R 0K, B
PERGLLiOE =Rz
(4) X F R B RE XSGR f sl e i, 38 i o
RARGBESCF B EEWE L, HI, fFARk
1) TAE h ik 75— W IR R .
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