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Fig.1 Transfer function block diagram of wind-storage

combined frequency modulation system
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Fig.4 Flowchart of wind-storage joint control
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BIABAER B H RASAT LI FRARALELS A% (4% &IT)

A wind-storage coordinated control strategy for improving system
frequency response characteristics
JIANG Huilan', CAI Jizhao',XIAO Rui', WANG Shaohui',XIE Yan?, TANG Xiaojun2
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Key Laboratory of Grid Security and Energy Conservation,China Electric Power Research Institute,
Beijing 100192, China)

Abstract: The continuous expansion of wind power integration scale weakens the inertia level of power sys-
tem and brings great challenges to frequency stability. By analyzing the ability of DFIG(Doubly-Fed Induc-
tion Generator) to participate in the inertial response at different wind speeds,a wind speed segmentation
method is presented to determine the wind speed range for DFIG participating in frequency modulation.
On this basis,a frequency modulation control strategy combined with DFIG and energy storage technology
is proposed. According to the frequency change characteristics in the two stages of system inertia response
and frequency recovery,the wind-storage joint output mode is formulated. In the inertia response stage,virtual
inertia control is used to release the rotor kinetic energy of DFIG to prevent frequency drop,and overspeed
control is used to distribute the change of DFIG speed to both sides of the maximum power point tracking
control operation point to improve the frequency modulation effect. At the same time,the output power of
energy storage system is gradually increased to make up for the decrease of frequency modulation power
in the later period of DFIG. In the frequency recovery stage, DFIG is exited from the frequency modula-
tion mode to avoid the virtual inertia control requesting energy from the system,and mainly relying on the
output of energy storage system to assist the synchronous generator to speed up the primary frequency modu-
lation. Simulative results show that the proposed method can effectively improve the frequency response
characteristics of the system, avoid the occurrence of secondary frequency accidents, and improve the fre-
quency stability of the system.

Key words:doubly-fed induction generator;frequency stability;wind speed segmentation;energy storage system;

coordinated control strategy
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