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Fig.4 System frequency response curves under different
synchronous machine proportions
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boundary of emergency control
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Fig.14 Active power curve of single wind turbine
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Analysis of the adaptability of frequency emergency control considering the active
support characteristics of grid-forming new energy

WANG Shuangshuang', WU Xuelian', LI Zhaowei', ZHU Ling', DAI Yuchen', CAI Defu’
(1. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China;
2. State Grid Hubei Electric Power Co., Ltd. Research Institute, Wuhan 430077, China)

Abstract: With the access of high proportions of new energy, synchronous generators are gradually phased out. On one hand,
system inertia is reduced. On the other hand, during short-circuit faults, the low-voltage ride-through characteristics of new
energy may result in short-term power disturbance, leading to rapid drops in grid frequency. Frequency emergency control, as a
critical measure to safeguard frequency stability after grid faults, may encounter issues such as delayed actions or improper
control actions resulting in high or low frequency events. To address these challenges, a frequency response model
incorporating frequency emergency control is established. The boundaries of emergency control effectiveness under typical
conditions are studied. Furthermore, a frequency response model that considers both frequency emergency control and grid-
forming new energy is developed. Based on this model, the influence of various frequency control parameters, such as power
reserves of new energy and droop control coefficients, on the effectiveness of frequency emergency control is analyzed
comprehensively. Requirements for frequency regulation performance of grid-forming new energy to ensure effective
emergency control are provided. Finally, the frequency model and the proposed effectiveness boundaries of emergency control
are verified using simulations on the IEEE 10-machine 39-bus system. The results show that the participation of grid-forming
new energy in frequency regulation can effectively extend the operating boundaries of emergency control, and its power reserve
has a significant impact on the upper and lower boundaries of frequency emergency control effectiveness.

Keywords: frequency response model; frequency emergency control; short-term power disturbance; grid-forming new energy;

emergency control action; low inertia system
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