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Proposal for Establishing Wide-area Virtual Power Plant Based on PV-dominated
Energy and Physical Energy Storage System

Abstract

The key issues to achieve the "dual carbon" goals mainly involve three aspects:the structure of energy and
power supply, the development of energy storage technology and the construction of new power system.
Combined with the specific situation of China, this study analyzes and forecasts the power supply
structure dominated by renewable energy; Considering the characteristics and development needs of
renewable energy, the viewpoint and idea are put forward to develop physical energy storage, especially
underground energy storage engineering, to meet the large-scale energy storage needs of power grid. On
this basis, the overall idea is suggested for constructing wide area virtual power plant and future power
system.
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Table 1  Forecast for China’s installed power capacity and electricity in 2060

BEN R ENSE (ZFR) ENBEALE (%) K8 (HIZFTE) REBBALE (%)
KBS (ASEBRE) 75 75 3.6 16.0
IKER 6.0 6.0 2.0 8.90
1% 2.5 2.5 2.0 8.90
HIR/ YIRS 2.0 2.0 1.0 4.45
APARERK B 2.0 2.0 1.0 4.45
RA%E 16.0 16.0 3.2 14.3
FREEB 64.0 64.0 9.6 43.0
ait 100.0 100.0 22.4 100.0
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Proposal for Establishing Wide-area Virtual Power Plant Based on

PV-dominated Energy and Physical Energy Storage System

*

XIAO Liye"™™ PAN Jiaofeng™
(1 Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2 Institutes of Science and Development, Chinese Academy of Sciences, Beijing 100190, China;
3 University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract  The key issues to achieve the “dual carbon” goals mainly involve three aspects: the structure of energy and power supply, the
development of energy storage technology and the construction of new power system. Combined with the specific situation of China, this
study analyzes and forecasts the power supply structure dominated by renewable energy; Considering the characteristics and development
needs of renewable energy, the viewpoint and idea are put forward to develop physical energy storage, especially underground energy storage
engineering, to meet the large-scale energy storage needs of power grid. On this basis, the overall idea is suggested for constructing wide area

virtual power plant and future power system.

Keywords “dual carbon” goals, photovoltaic (PV) power, wind power, physical energy storage, underground hydro-pumped energy storage,

underground compressed air energy storage, power-source side grid, wide-area virtual power plant
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