BAS8EERNE - £03% - £07H - 202507 A DOL https://doi.org/10.12345/dlynyqy.v3i7.30012

Design and Empirical Analysis of a Rigid Flexible Collaborative
Control System for Distributed Photovoltaic Low Voltage
Public Transformers with a Capacity of 30~60kW and above

Yingjie Xiong
State Grid Jiangxi Electric Power Co., Ltd. Shangrao Power Supply Branch, Shangrao, Jiangxi, 334000, China

Abstract

This article proposes a complete rigid flexible collaborative control system design scheme for household and non household users
of distributed photovoltaic low-voltage public transformers with a capacity of 30kW-60kW and above in grid connected operation,
and verifies the effectiveness of the scheme through empirical analysis. The study first analyzed the technical characteristics and
regulation requirements of household and non household users of distributed photovoltaic low-voltage public transformers with a
power range of 30kW-60kW and above. Then, a rigid flexible collaborative control system was constructed from four dimensions:
system architecture, control strategy, communication protocol, and hardware implementation. Specifically, a hierarchical regulation
mechanism based on dynamic thresholds and an adaptive protocol conversion module were designed for the unique transitional
characteristics of the photovoltaic system in this power range. In the empirical section, three typical application scenarios were
selected for comparative experiments. The results showed that the system could increase the success rate of regulation to 92.3%
and reduce 37.8% of power generation losses caused by rigid control. The research results provide theoretical support and technical
solutions for the optimization operation of medium power distributed photovoltaic systems.
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