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Fig.2 Frequency response of single-machine system
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Analysis and control design of inertia and damping of VSG considering

frequency modal characteristics

TAO Jun',GAO Huisheng®,XIN Huanhai'*, WANG Zijun', YANG Yongheng'?,WU Yingzi’

(1. Polytechnic Institute,Zhejiang University, Hangzhou 310027, China;
2. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;

3. Electric Power Research Institute of State Grid Hubei Electric Power Co.,Ltd., Wuhan 430070, China)
Abstract: With the increasing penetration rate of renewable energy,the system frequency modulation resour-
ces are insufficient and unevenly distributed, and the difference between node frequency response is large.
The frequency modulation control design of the equipment needs to consider not only the global component
in the system frequency response, but also the non-global component. Therefore, an inertia and damping
design method of virtual synchronous machine considering frequency multi-modal components is proposed.
Firstly,the influence of virtual inertia and damping control on different frequency modal components is analy-
zed. Secondly, based on the unified structure model of frequency modulation,the high-order frequency regu-
lation dynamics can exhibit different inertia and damping characteristics for different frequency components,
and then a multi-modal inertia damping control design method is proposed based on this characteristic.
Finally, the effectiveness of the proposed multi-modal frequency control strategy is verified by simulation,
which can improve the response characteristics of multi-frequency components at the same time.

Key words: frequency response difference ; multi-modal characteristics ; unified structure model; modal inertia

and damping;frequency modulation control strategy
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Fig.D6 Transient simulation comparison under converter saturation condition
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