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Fig.1 Structural diagram of a photovoltaic power

generation system
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Fig.2 Single diode models for bifacial PV module
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Fig.3 Two—mode power control flowchart
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Fig.4 Configuration of the test system
2.1.1 PV 4k
Fefk RZGiH 3 HeAS R LR6-72BP-365M
PARRE R 2 A AR R A A, RIS FH 3 Al 52k
LR6-72PE-365M ¢ AR i B 1T 40 14 HR A R 2 7%



BT, E A AR BEX 2 Fe A ) R 5

F, AE STC R, BRI AF AR 2 A 9 2 H0n
1R,
®1 STC #HTRABHUT S

Table 1 Factory parameters of PV modules under
STC conditions
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Table 4 Initial values of five parameters of bifacial

photovoltaic modules under different test conditions
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Table 5 Output electrical characteristics of bifacial

photovoltaic modules under different test conditions
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Fig.5 Comparison of measured and calculated real-time

output power values of bifacial photovoltaic modules
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Research on two—mode power control strategy of bifacial
photovoltaic module

Yao Jingying', Ma Xun'?, Kan Xiaobo', Shen Kaiwen'
(1.Solar Energy Research Institute, Yunnan Normal University, Kunming 650500, China; 2.Key Laboratory of
Solar Heating and Cooling Technology of Yunnan Provincial Universities, Kunming 650500, China)

Abstract; Bifacial photovoltaic modules are designed to generate electricity by absorbing both
front and rear irradiance at the same time, which enhances the power generation compared to
mono —facial photovoltaic modules. In this paper, a two—mode power control strategy is proposed
based on bifacial photovoltaic modules. Firstly, the modified equivalent irradiation model is used
to construct a parametric model of the electrical characteristics of bifacial photovoltaic modules;
according to the power output characteristics of bifacial photovoltaic modules and then based on
the judgement of irradiance, a two—mode control strategy with the maximum power output and the
power reserve control is proposed; finally, the model is used to experiment and simulate the 365 W
crystalline silicon bifacial photovoltaic module. The experimental results show that the relative
error between the predicted power and the measured power is less than 3.5%, and the relative error
of the voltage at the maximum power point under the measured condition is 0.3%. The two—mode
power control strategy can achieve the real —time active power reserve without increasing the
energy storage, in which the maximum active standby capacity at the transient equivalent
irradiance of 1006 W/m* is 69 W, and at the transient equivalent irradiance of 1031 W/m* is 78 W.

Keywords: bifacial PV module; power reserve; maximum power point; two—mode power control
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