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Modelling of the large-scale distributed power supply and the analysis of corresponding
grid-connected characteristics

— (1) photovoltaic plant thematic
YANG De-zhou, WANG Li-ping, ZHANG Jun, WU Xing-quan
(Gansu Electric Power Design Institute, Lanzhou 730050, China)

Abstract: To analyze the grid-connected characteristics, this paper proposes mathematic models for the sub-systems involved in the
photovoltaic plant, including the models of photovoltaic cells, inverters and control system. Based on these models, the output
power of the photovoltaic cells, as well as the voltage and current of a complex grid are predicted. Furthermore, investigations focus
on the response characteristics and low voltage ride through of photovoltaic plant under the condition of the power system faults, as well
as the quality of harmonic output and voltage fluctuation, etc. Comparisons between model predictions and experimental results show
that the grid-connected characteristics of the large-scale distributed power supply systems can be described with a reasonable accuracy
using the proposed models, and it provides a certain theoretical basis and grid-connected instruction for the national new energy
strategy .
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Fig.1 Large-scale photovoltaic system principle
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Tab.1 Photovoltaic cell equivalent model parameters
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Fig.2 Output characteristic curves of PV cell
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Fig.3 P-U relation curves
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Fig.4 Active frequency drift method distorted waveform
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Fig.5 Output characteristic of PV plant
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Fig.6 Power flow distribution of large mode
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Fig.7 Output waveforms of voltage and power with inverter
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Fig.8 Transient characteristics curves
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