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A Coordinated Control Method for Grid-forming and Power Quality in Renewable Energy
Direct Supply Systems Based on Energy Storage UPQC
ZHOU Lingfang
(Ningxia Longji Ningguang Instrument Co., Ltd., Yinchuan 750021, China)

Abstract: Direct power supply from renewable energy sources to electrical loads can not only reduce the
construction costs of power equipment, but also improve power utilization efficiency.However, in case of
disconnection from the main grid and independent operation, such problems as strong fluctuation of system
frequency and voltage due to the lack of the support of the main grid are existed, and power supply
reliability is thereby affected. To address this issue, tin his paper a unified power quality conditioner
(UPQC) topology integrated with an energy storage device and its corresponding control method are
studied. First, the issues of system topology and power quality are analyzed.Then, the proposed integrated
control method is described. The paralllel part achieves grid - forming control and the maximum power
tracking of photovoltaic systems, and the series part is responsible for power quality management. The
control method can make self adjustment in accordance with power generation of renewable energy and, at
the same time, achieve the management of such power quality isses as voltage fluctuation. Finally, the
effectiveness of the proposed control strategy is verified by simulation.

Keywords: high-penetration renewable energy; grid-forming control; coordinated control; virtual syn-

chronous generator control ; power quality management
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