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Abstract: With the continuous progress of national sustainable development strategy wind power integration steadily increases
in China which are mainly transmitted from " three north" area to load center in the east of China. However many challenges
for wind power absorption in ultra — high voltage ( UHV) AC/DC interconnected power system emerge due to its inherent fluc—
tuations and characteristics of power electronics. Therefore it is of great significance to study the impact of high wind power
penetration on the stability and security of UHV AC/DC interconnected power system and further estimate the maximum wind
power penetration from both academic and engineering perspectives. A method based on system frequency response ( SFR)
model is proposed to calculate the maximum wind power penetration considering system frequency response under both consid—
erable disturbances and wind power fluctuations. This work presents some guidance on planning and design of wind farms and
related UHV AC/DC transmission systems in the future and also demonstrates the necessity of ancillary frequency regulation
services from wind farms.
Key words: UHV power system; wind power penetration; wind power fluctuation; frequency response; system frequency re—
sponse ( SFR) model
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