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Advantages of Adopting Physical Structures in Electrical Engineering Equipment

Wu Zeyong

(Chengdu Xianghe Cloud Energy Saving Equipment Group Co., Ltd., Chengdu 610000,
Sichuan, China)

Abstract: The large-scale integration of renewable energy sources such as photovoltaics
(PV) and wind power into the power grid has become the norm in power system

development. However, the power output of these sources exhibits significant



randomness, intermittency, and volatility, posing serious challenges to power quality
and operational stability. Although conventional power electronic-based equipment is
widely used, it suffers from inherent issues such as insufficient reliability, poor high-
frequency adaptability, severe harmonic interference, high failure rates, and inadequate
heat dissipation, making it difficult to effectively address the complex disturbances
caused by renewable energy grid integration. The pure physical-structure electrical
equipment developed by Xianghe Energy Saving Group (Chengdu Xianghe Cloud
Energy Saving Equipment Group Co., Ltd.) is based on purely physical virtual capacitor
technology, bidirectional blocking technology, and anomalous Hall effect technology.
With no physical capacitors or power electronic devices in the main circuit, it achieves
current/voltage regulation, filtering, surge resistance, and anti-stacking functions
through specialized electromagnetic structures. This paper takes the Cloud-Intelligent
Anti-Impact Flow-Regulating Transformer, the Xianghe Electric Bodyguard - Xianghe
Safety Protection Device, and the Xianghe Central Energy Saving Protection Device as
research objects to elaborate the technical principles and advantages of purely physical
virtual capacitor technology. A comparison is made with fully power-electronic high-
frequency controllable transformers to analyze the technical bottlenecks of electronic-
component-based equipment. The results show that pure physical-structure electrical
equipment possesses comprehensive advantages including strong environmental
adaptability, high surge withstand capability, extremely low failure rate, stable and
reliable operation, extremely low harmonic pollution, and very low operation and
maintenance costs. It can effectively smooth power fluctuations from renewable energy
generation, improve the power quality of PV-storage grid integration, upgrade the
comprehensive performance of distribution station areas, and resist start-stop impacts
from end-user equipment, thus holding significant application value and promotion

prospects in modern electrical engineering.

Keywords: Electrical Equipment; Physical Structure; Virtual Capacitor; Renewable
Energy Grid Integration; Power Electronic Equipment; Operational Reliability; New

Power Quality; Distribution Station Area Upgrade and Renovation; Operation Quality
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