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Fig.1 HVDC sending system with wind power
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Fig.2 Simplified frequency response model
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Fig.3 Optimization flowchart of coordinated frequency
regulation based on prediction model
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response of sending system under different values of K.
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Multi-source coordinated frequency regulation strategy for HVDC sending system with
large-scale wind power
Al Qingl‘z,LIU Tianqi],YIN Yue',JIANG Qin',TAO Yan'

(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;
2. School of Information Engineering, Hubei Minzu University , Enshi 445000, China)

Abstract: Aiming at the problem that the frequency of asynchronous interconnection HVDC (High Voltage
Direct Current) sending system with large-scale wind power is easy to exceed the limit,a multi-source coor-
dinated frequency regulation strategy based on prediction model is proposed. The influence of wind power
penetration and HVDC outgoing power ratio on frequency regulation is analyzed, and the coordination of
various frequency regulation measures under large disturbances is discussed. Considering the regional control
deviation constraints of HVDC power transmission on a long time scale,the rotating reserve capacity of wind
turbine and thermal power unit is optimized. Considering the fast controllability of power electronic devices
on a short time scale,the frequency regulation parameters of wind turbine and HVDC power transmission
are dynamically adjusted to make the system frequency run at a reasonable level. The frequency deviation
obtained from the prediction model is divided into different regions according to the size of the region,and
different frequency regulation strategies are adopted in different regions to ensure that the rotating reserve
capacity of the sending system is reasonable and the frequency dynamic response index is compliant. The
simulation model of the HVDC sending system with wind power is built on PSCAD / EMTDC platform.
The simulative results verify the effectiveness and accuracy of the proposed strategy.

Key words:HVDC power transmission;wind power penetration;rotating reserve ; coordinated frequency regula-

tion; prediction model ; power-frequency characteristic
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