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Abstract
In order to solve the problem that the traditional MPPT algorithm of PV system is easy to fall into
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local optimal under local shadow, a new control model, ISSA_GWO model, is proposed. This model
combines the global search ability of Salpa algorithm with the local development characteristic of
gray Wolf algorithm. The global/local search weights of the SSA algorithm are adjusted by introduc-
ing dynamic balance factors, and the leader position update is optimized with differential evolution
strategy, thus effectively improving the search success rate in multi-peak scenarios. The simulation
and comparison experiments of this algorithm with PSO, SSA and GWO algorithms under different
irradiation conditions verify that ISSA_GWO algorithm has faster tracking rate and higher conver-
gence accuracy in complex shadow environment, and also has higher robustness and efficiency. This
algorithm provides a more efficient MPPT solution for photovoltaic systems in complex shadow en-
vironment.
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Figure 1. Equivalent schematic diagram of photovoltaic cells
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Figure 2. P-U characteristic curve under local shadow
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Figure 3. Flow chart of ISSA_GWO algorithm
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Table 1. Function set test results
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Figure 4. Convergence diagram of various algorithms for different functions

4. BFEEEINT A E R AR E

{Ipv]

x

[D]

T

Vpv]

Continuous

i 1

40 50 60 70 80 90 100
IEARUH

(d) F %

Vpv

4., <]
ISSA_GWO

Ipv

i
T 9

PV1

Figure 5. MPPT simulation control model
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Table 2. Static shadow experiment simulation data statistics

2. BSIAR SR ERES

L R Bk SPRIERERDIZE(W) TR (8] (s) (%) BRI FE (%)
PSO 995.7 0.14 100 93.3
S SSA 1050.6 0.25 100 98.5
(B 1) GWO 991.2 0.32 100 92.9
AL 1064.5 0.12 100 99.7
PSO 450.2 0.44 82 96.24
oy AT SSA 518.0 0.36 92 96.21
(B 2) GWO 476.1 0.21 94 94.54
R EE 520.2 0.17 100 98.66
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Figure 6. Comparison of simulation experiments under static conditions
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Table 3. Dynamic shadow experiment simulation data statistics

3. SRR LR ERES

Sk BIHERER T 2 (W) KA BRER TN ZE(W) RS E TR N O] BRI ZE (%)
PSO 410.16 512.53 0.39 80.81
SSA 412.55 510.22 0.32 92.54
GWO 413.68 514.10 0.21 96.36
AICHE 417.92 519.46 0.17 98.38
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Figure 7. Comparison of simulation experiments under dynamic shadow conditions
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