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Abstract

In order to enhance the operation stability of independent photovoltaic power generation system
and improve the efficient utilization of photovoltaic power generation system, this paper first
builds a simulation model of photovoltaic cells by Matlab/Simulink simulation software according
to the physical characteristics of photovoltaic cells. An independent photovoltaic power genera-
tion system is built, and the maximum power tracking (MPPT) is carried out according to the
look-up table method, and a new optimization control strategy is proposed according to it. The il-
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lumination model and power demand model are set up to simulate the 30 kW photovoltaic power
generation system with optimal control strategy. The results show that the power generation
characteristic curve of photovoltaic cells accords with the actual characteristics of photovoltaic
cells. Power control strategy can effectively control the power of photovoltaic array to meet the
power balance between supply and demand of the system, which improves the energy utilization
efficiency of the system, avoids the phenomenon of battery overcharge and prolongs the service
life of independent photovoltaic power generation system. It has important guiding significance
for the popularization and application of photovoltaic power generation.
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Figure 1. Equivalent circuit of PV
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Figure 2. PV simulation model
& 2. SRt ERE
2.3. SERERMEFE ST
AR SCR P S bR LR OB AR it 1Soltech 1STH-215-P HARS 4, W4 1.
Table 1. Battery parameters
1 BsH
RS 4L X R EE LEMUE 5 X R EUE
SEON IR ES 213.1W BRI IR 73A
piRi LV 36.6 V ST ONUIE SRS 29V
L PR 75A R 0.102 (%/deg.C)

DOI: 10.12677/aepe.2021.92007

58

L eI


https://doi.org/10.12677/aepe.2021.92007

7% 34

Xof BN AR FELI 2 59 AT B4 Y R R MO AR IR S AR ARG I, IR — eI, 23 SIFE 300 W/mP. 500
W/m?, 800 W/m? #1 1000 W/m? [ R 38 B R iEAT R0 o 24068 — 2 ik, 20 HI#E 50°C. 35°C Al 25°C
IR 26 R AT IR0 M . A5 2D AR B i (AR 22 R e AN T R (18], LA 3.

101 250
8 200
_ = °c
Sot 5°C 150 S\35%C
c ° o = 50°C
o 50°C\ 3 g
8 4 \\\ §100
2 50 T
. I I I IR \ \ - .
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Voltage (V) Voltage (V)
(a) AR AE T SBANGAR H s AR 22 e h 2 (b) ASIFIHLEE T SRR 1 T 2R 1 il 2%
g bli? . | | i 3007
L oskwinf
< 6 ' £ 00 A WP
g 405 KWinf g /
©  |oskwnt % 100 BV
i / =L
0 | | | \ 0 | | | |
5 10 15 20 5 10 15 20 25
Voltage (V) Voltage (V)
() ANTFPBIETN 1y BN ARAR AR 2 th 22 (d) SIS R (¥ S A S ARAR T R AR 1 i 2
250
2001
% 150
g
LCE 100
50
0

0 5 10 15 20 25 30 35 40
Voltage (V)
() AR SEERIGAR e D 2 R X HE

Figure 3. PV characteristic curve under different conditions
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Figure 4. MPPT curve fitting
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Figure 5. MPPT control block diagram
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Figure 6. Analysis of the power characteristics of a single battery
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Figure 7. Flow chart of optimization control strategy
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Figure 10. Power output under MPPT control
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Figure 11. Power generation efficiency in MPPT mode
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Figure 12. PV array output power with power control strategy
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