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Power oscillation suppression of a low voltage DC system under photovoltaic fluctuation
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(1. College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. Shanghai Solar Energy Research Center Co., Ltd., Shanghai 201100, China)

Abstract: There is a problem of power oscillation caused by photovoltaic fluctuation in a low voltage direct current
system. Thus this paper proposes a voltage feedforward control strategy based on the small disturbance stability analysis
method of an RLC impedance network model. This compensates for the DC voltage proportional component in the
current loop to reduce the current fluctuation caused by the change in the input side. The power oscillation of the system
is suppressed in the condition of strong illumination fluctuation. The results show that the proposed method can
effectively reduce the resonant peak and low-frequency impedance amplitude, suppress the power oscillation when the

photovoltaic fluctuation is strong, and make it operate stably when the illumination intensity changes greatly. Finally, the

correctness of the theoretical analysis and the effectiveness of the proposed method are verified by simulation.
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Fig. 1 Application of LVDC system in building
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Fig. 2 Output characteristic curve of photovoltaic cells
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Table 1 Detailed parameters of photovoltaic module
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Table 3 Comparison of system stability under various operating conditions
T 1 2 3 4 5 6
JelEAR A /lux 600~1500 200~2500 200~2500 200~2500 200~2500 200~2500
k, =2 k, =2 k, =2
k, =2 k, =2 k, =4 ' ' '
S kg =30 kg =30 kg =30
k=30 k, =30 k, =60
K =00.5 K=0.1 K =0.15
R BV 93.0%~106.9%  68.0%~1253%  92.5%~107.2%  94.9%~1064%  97.6%~101.1%  97.6%~101.1%
LIRSV 40 41 40 30 13 13
I RS s Pk
DRI H/W 7000~8517 5614~9923 7026~8849 7233~8851 7908~8099 7911~8098
pES &Y 412 388 406 344 191 187
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Table B1 Detailed parameters of energy storage module

ZH Bl 23 Bl
Kepu 0.295 ky, 0.42
ky, 18.208 L,/mH 5
ke 2.5 7/Q 22
kg 20 C,/uF 220

% B2 EINRAFIERIFMESH

Table B2 Detailed parameters of constant power load module

ZH HfEL ZH Kl
ke 10.5 L,,/mH 55
kg 2 Cou/WF 68

UV 110 R,/Q 10

7 B3 R IIFASH

Table B3 Detailed parameters of transmission line

ZH Huly ZH Bl
Cyus/UF 2200 I/mH 0.2
r/Q 0.1 c/uF 1
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Fig. C1 Waveform of energy storage output power under different working conditions
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