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Fig. 1 Applicable power range and operating time at
rated power of different types of energy storage
technologies
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Fig. 2 Structure of lithium battery energy storage system
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Fig. 3  Structure of flywheel energy storage system
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Table 4 System capacity with different ratios of
capacitance and battery configurations
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Table 5 Cost of hybrid energy storage configuration of

supercapacitors and lithium batteries for
frequency regulation
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Fig. 5 Construction cost of each energy storage scheme
for assisting frequency regulation of new energy
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Research on Economic Configuration of Energy Storage for Assisting New

Energy in Primary Frequency Regulation

LI Luyang!, CHEN Longxiang?, CHEN Lei!, SUN Dawei?, WU Linlin®, MIN Yong'
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China; 2. State Grid Corporation of China, Beijing 100031,

China; 3. Electric Power Science Research Institute, State Grid Jibei Electric Power Company Limited, Beijing 100045, China)

Abstract: When participating in primary frequency regulation of electrical power systems, it is necessary for new energy to address

the issue of energy sources. Configuring energy storage is an effective way. In practical application, the configuration of energy

storage needs to consider the factors of physical characteristics, unit cost, and other constraints to comprehensively compare the

technical economy. However, the energy storage system configuration schemes proposed in existing literature mainly analyze

operational scenarios and fail to consider various engineering constraints and actual cost data of energy storage. Based on the actual

cost data, this article fully considers the physical characteristics and engineering design constraints of the energy storage system to

study the economy of distributed access to units within the station for assisting primary frequency regulation of new energy. The

article analyzes the technical characteristics and design constraints of three types of energy storage systems, namely lithium batteries,

flywheels, and supercapacitors. On this basis, three types of configuration methods for energy storage for primary frequency

regulation are proposed, and cost analysis and technical economy comparison are conducted based on the configuration schemes.
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