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Table 3 Power supply structure of four preset planning
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Seasonal Energy Storage Capacity Planning for Provincial Region Considering

Unbalanced Seasonal Renewable Energy Generation

WU Zhen!, HUO Yanda!, ZHANG Yi', HUANG Julong?, DAI Jianfeng!

(1. China Electric Power Planning & Engineering Institute, Beijing 100120, China; 2. China Energy Engineering Group Gansu Electric
Power Design Institute Co., Ltd., Lanzhou 730050, China)

Abstract: With a high penetration of renewable energy, the new power system is facing the challenges of uneven seasonal power
supply caused by renewable energy, and the stability of the power supply in the system is threatened. As a new flexible regulation
resource, seasonal energy storage can realize long-term and large-scale energy transfer, which can be used to balance the seasonal
power outputs. Reasonable allocation of seasonal energy storage at the planning stage can ensure the balance of monthly electricity
and reduce the pressure on the power supply. In this paper, a planning method for seasonal energy storage is proposed. Firstly, based
on the monthly meteorological information, the seasonal model of renewable energy is established. Then, by taking the minimum
annual comprehensive cost of the system as the objective function and considering the operation constraints of various types of
power supplies, energy storage planning/operation constraints, and annual/monthly power balance constraints, the seasonal energy
storage calculation model is established to calculate the seasonal energy storage capacity. Finally, the 2050 planning scheme of a
province in South China is used as an example to verify the effectiveness of the proposed method.

This work is supported by Research Project of China Energy Engineering Corporation Limited (Electrochemical Energy Storage
System Integration Technology and Key Equipment, No.CEEC2021-KJZX-09).

Keywords: new power system; renewable energy; seasonal energy storage; capacity planning; seasonal energy transfer
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Planning and Assessment Method of Large-Scale Electrochemical Energy
Storage in Power Grids Considering Battery Aging
QI Buyang!, ZHUO Zhenyu!, DU Ershun?, ZHANG Ning!, KANG Chongqing!

(1. State Key Lab of Control and Simulation of Power Systems and Generation Equipments (Department of Electrical Engineering, Tsinghua
University), Beijing 100084, China; 2. Laboratory of Low Carbon Energy, Tsinghua University, Beijing 100084, China)

Abstract: China will strive to peak carbon dioxide emissions before 2030 and achieve carbon neutrality before 2060, which requires
the development of a power network with high penetration of renewable energy generation. With the addition of new types of load
technologies and larger peak-valley difference due to the development of economy, the uncertainty and unbalance between
generation and load becomes a salient problem for low-carbon power networks. Energy storage devices can provide flexibility to
such power networks and are considered to be a vital part in the construction of low-carbon power systems. In this research, a
planning method for large-scale electro-chemical energy storage devices in networks considering battery ageing is developed, and the
assessment of energy storage based on simulation is performed. This method can provide guidance for the configuration of energy
storage devices in future low-carbon power networks. The addition of energy storage can lower the cost of system operation and
decrease the emission of greenhouse gases. The reliability of the system and the ability of renewable energy consumption can be
enhanced.

This work is supported by Science and Technology Project of SGCC (Evaluation Technology of Reasonable Renewable Energy
Accommodation Rate Under Energy Transition, No.1300-202156423 A-0-0-00).

Keywords: energy storage aging; large-scale energy storage; new energy consumption; optimal planning; operation assessment
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