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Fig. 4 Overall control block diagram of photovoltaic fuzzy adaptive control system
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Fig. 5 Photovoltaic fuzzy adaptive control strategy of distribution network
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VARIABLE UNIVERSE FUZZY ADAPTIVE CONTROL FOR ACTIVE
FREQUENCY-INERTIA SUPPORT IN DISTRIBUTION NETWORKS WITH
ULTRA-HIGH PENETRATION OF DISTRIBUTED PVs

Wen Xiankui', He Mingjun', Zhou Ke', Li Xiaojiang’, Tang Qian’
(1. Power Science Research Institute of Guizhou Power Grid Co., Ltd., Guiyang 550002, China;
2. Liupanshui Power Supply Bureau of Guizhou Power Grid Co., Ltd., Liupanshui 553000, China)

Abstract: This paper proposes a variable universe fuzzy adaptive control method that considers both the output characteristics of
distributed PV and time-domain frequency features, enabling active provision of system frequency deviation suppression and inertial
support. The proposed method incorporates multidimensional fuzzy rules encompassing illumination variation, system frequency
deviation, and its rate of change. By adaptively adjusting power output, it enhances system frequency response characteristics.
Simulation results demonstrate that this approach effectively improves both transient and steady-state frequency performance in power
systems with ultra-high PV penetration, thereby strengthening grid security and stability.

Keywords: PV power generation; distribution network; adaptive control; fuzzy control; fuzzy logic; frequency response; distributed

power generation ; adaptive control



