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Review of virtual power plant in new power system

GAO Ming', ZENG Pingliang’, FENG Yongchao'
(1. Guangzhou Energy Storage Group Co., Ltd., Guangzhou 510623, China; 2. Department of Automation, Hangzhou Dianzi
University, Hangzhou 310018, China)

Abstract: With the increasing depletion of traditional fossil fuels, new energy sources such as wind and solar power become the
main energy sources for building new power systems. Distributed energy resources including wind and solar power, exhibit
strong characteristics of randomness, volatility, and intermittency. Their large scale grid integration poses many challenges to
the stable operation of the power grid. Virtual power plant (VPP) which possess a strong ability to aggregate and regulate
various types of resources, can participate in grid operation and scheduling, thereby promoting the consumption of clean
energy. This article first summarizes the definition of VPP and provides an overview of the current research status both
domestically and internationally. It also reviews the current status and trends of energy development in China. Secondly, the
control methods and architecture of VPP are summarized, and the current VPP models are classified into four categories: VPP
optimization scheduling model, VPP participation in bidding and tendering model, VPP participation in demand-side response
model, and VPP model considering system risk. Various algorithms for solving VPP models are reviewed. Finally, the future
prospects of VPP are discussed, especially the economic benefits of VPP participation in the electricity market. This article
provides a comprehensive summary and generalization of the current research on VPP, offering references for future research in
this field.

Keywords: renewable energy resource; distributed energy resource; virtual power plant (VPP); demand-side response; unit

combination; VPP model
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Effect of the arc model on electromagnetic interference caused by GIS switch
operations in 3D full wave simulation

JIA Wenda', CAO Zhiwei’, WANG Jihao’, YAN Qing’, HUANG Jinjun®’, GUO Jun'
(1. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. State Grid Shandong Electric Power
Research Institute, Jinan 250003, China; 3. HVDC Technical Center of SGCC, Beijing 100052, China)

Abstract: Transient ground potential rise (TGPR) and transient electromagnetic field generated by the switching operation of
gas insulated switchgear (GIS) pose a great threat to the safety of the personnel in the station as well as the stable operation of
the secondary equipment. The arc model has a great influence on the simulation calculation of TGPR and transient
electromagnetic field. In this paper, a three-dimensional transient electromagnetic simulation model of GIS is established, and
the effects of different arc models and model parameters on the simulation results of TGPR and spatial electric field are
investigated by applying the finite integration time domain method. Through the analysis, it is found that the simulated
waveform amplitude is higher under the ideal switching model and constant resistance model, and the simulated waveform
amplitude is lowest under the hyperbola-like model. The simulated waveforms and pulse amplitudes under the exponential and
segmented resistance models are almost the same. In the segmented resistance model, the amplitudes of TGPR and spatial
electric field tend to decrease when the variable parameter of steady resistance increases. The waveform amplitudes of TGPR
and spatial electric field are almost unaffected when the equivalent length and equivalent radius of the arc model change.

Keywords: gas insulated switchgear (GIS); transient ground potential rise (TGPR); three-dimensional transient electromagnetic

simulation model; finite integration time domain; spatial electric field; arc model
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