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Fig.1 Simplified model of energy storage-
based back-to-back FID
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Grid forming operation and fault overcurrent suppression strategy of
energy storage-based flexible interconnection device

ZHU Enze'?, ZHANG Guoju'?, GE Xuefeng’, WANG Xinda®, PEI Wei'”
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China; 2. School of Electronic,
Electrical and Communication Engineering, University of Chinese Academy of Sciences, Beijing 100190, China;
3. State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract: With the continuous development and application of new energy power generation technologies, distribution
networks are gradually becoming a hub platform with functions of transmission, distribution, storage, and trading. The
operating pressure on distribution networks is increasing. Flexible interconnected devices (FIDs) provide a solution for
interconnection of distribution networks, enhancing the power flow regulation capability and fault isolation capability of
distribution networks. However, the integration of new energy power generation represented by photovoltaics, along with the
retirement of traditional large-inertia synchronous generators, has led to increasingly prominent issues such as reduced overall
grid inertia and poor frequency stability. The existing FIDs do not meet the demand for grid inertia support. To address the
above issues, this paper proposes a solution based on energy storage-based FIDs combined with grid-forming control
represented by virtual synchronous generators (VSG). On the basis of meeting the flexible regulation requirements of
distribution networks, this solution realizes inertia support for the AC grid and reveals the intrinsic relationship between virtual
synchronous generator control and droop control. Considering that the VSG strategy is prone to overcurrent during fault
conditions, a feedforward suppression strategy based on virtual voltage construction is proposed. This strategy can achieve
overcurrent suppression in FIDs under fault conditions through power feedforward and voltage feedforward. Finally, the
effectiveness of the proposed strategy in power allocation control and low-voltage ride-through is verified through
MATLAB/Simulink simulation.

Keywords: energy storage-based flexible interconnected device (FID); low-voltage distribution network; virtual synchronous
generator (VSQG); grid fault; overcurrent suppression; virtual voltage
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