F46% H T
2796 202644 A5 H

eh CEN IR . ¢
Proceedings of the CSEE

\Vol.46 No.7 Apr.5, 2026
©2026 Chin.Soc.for Elec.Eng.

DOI: 10.13334/j.0258-8013.pcsee.242645 ICE4RS: 0258-8013 (2026) 07-2796-13 HESHS: TM 76 STEMAFNG: A

ETSREFREMEERESEE XIS RMAUL R

ArEl HREEL FAL KFRL HAFY, ENES

WE B2, RS,

RONRS

(1. W) KRFEAEIAZFR, WG RHAT 610065 2. EMARERIEE AR,
MNELE BER 4T 010010; 3. FE W HHFHT ARG, 7T FEX 100192)

Optimization Strategy for Secondary Frequency Regulation Power of
Energy Storage Cluster Based on Synthesis Consumption
ZHENG Zixuan', CHEN Enze’, LI Jie*, ZHANG Jiachen®, XIAO Xianyong™", HUANG Songtao?,
SHANG Guozheng?, TAO Yibin®, ZHU Shaojie®
(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, Sichuan Province, China;

2. State Grid Inner Mongolia Eastern Power Company Limited, Hohhot 010010, Inner Mongolia Autonomous Region, China;
3. China Electric Power Research Institute, Haidian District, Beijing 100192, China)

ABSTRACT: The allocation of frequency regulation
commands plays a crucial role during the participation of
energy storage clusters in automatic generation control (AGC).
A reasonable allocation strategy ensures effective command
execution while fully exploiting the regulation capabilities of
energy storage systems. The recent AGC allocation method
insufficiently accounts for the comprehensive impact of various
consumption in energy storage systems, which may cause high
cost and resource waste. The paper proposes an optimization
strategy for secondary frequency regulation power of energy
storage cluster based on synthesis consumption. First, the
hierarchical framework of the collaborative control is designed
by considering the basic process of AGC. The participation of
the energy storage cluster in AGC regulation involves three
stages : command generation, command allocation, and
command execution. Then, various types of regulation
consumption for the energy storage station involved in the
frequency regulation process are fully explored. The synthesis
consumption function is constructed, and the dynamic optimal
combination scheme is established for each AGC control cycle
with the goal of minimizing the consumption. Finally, this
paper adopts the equal incremental principle to allocate the
frequency modulation power based on the combination
scheme. The iterative correction method is utilized in dealing
with the overrun power station. Through simulation analysis, it
is verified that the proposed strategy can ensure effective

HEWH: FHRABEMWAFRHHDH (5419-202331457A- 3-2-ZN).
Science and Technology Project of State Grid Corporation of China
(5419-202331457A-3-2-ZN).

execution of AGC commands, reduce the consumption cost of
energy storage, and decline the average action of the energy
storage stations.

KEY WORDS: automatic generation control; energy storage
cluster; dynamic combination; equal incremental principle;
power allocation
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Fig. 1 AGC cooperative control architecture with energy storage cluster participation
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